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PT the recent war in the Near East, 
with its appalling cruelty, has once 

4X. again reminded us of the fact that 
fanaticism, intolerance, and refusal to re- 
spect religious and cultural differences are 
by no means simply relics of the past. 
Not least in European society, in which a 
multitude of religious, ideological and 
political convictions are in conflict, it is 
urgently necessary to promote the „mi- 
nor“ virtue of tolerance. 

Shortly before Saddam Hussein in- 
vaded and conquered Kuwait, Lessing’s 
“Nathan der Weise” was performed in a 
theatre of that sheikdom; and this was 
the first time that this drama, a veritable 
hymn in praise of religious tolerance, had 
been performed in the Arabic language. 
Saddam Hussein is said to have felt that 
the performance of this work, of which 
the titular role is that of a pious and toler- 
ant Jew, was offensive and something to 
be condemned. This attitude is, of course, 


utterly incompatible with the fact that he 


considers himself to be not only the heir 
and successor of Nebuchadnezzar but 
also of Saladin the Great; the Iraqi dicta- 
tor apparently does not know that Saladin 
is the second apostle of tolerance in Les- 
sing’s drama, in which it is only the 
Christian patriarch who shows an atti- 
tude of fanatical intolerance. 


Tolerance 


A timely reminder of a “minor” virtue 


Iring Fetscher, Frankfurt on the Main 


Not only Saladin but many other Mos- 
lems as well have been exemplary models 
of religious tolerance. And alongside pas- 
sages in which the Christian doctrine of 
the Trinity is strongly criticized on the 
ground that it undermines the founda- 
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tions of monotheism, there is a passage in 
the fifth sura of the Koran which almost 
seems to adumbrate the Parable of the 
Ring, with which Nathan answers the 
vexed question of the “one true religion”. 
The true believers (that is to say, the Mos- 
lems) but also those who are followers of 
Judaism, and likewise the Sabians and the 
Christians, in short, all those who believe 
in God and in Doomsday and who do 
what is right, — all these people need have 
no fear (because of the Last Judgement) 
and (after the reckoning on the Day of 
Judgement) they will have no cause for 
sadness”. Does that not mean that Mos- 
lems, Jews and Christians, all three be- 
lievers who revere the God of Abraham, 
are equal before God and that, therefore, 
they could very easily afford to have a tol- 
erant attitude toward one another? 

In the past, intolerance was by no 
means a monopoly of the Moslems. On 
the contrary, the peoples of Christendom 
have every reason to be ashamed of their 
religious and ideological intolerance in 
past ages; certainly they have no right to 
point a finger of disapproval at others. 


The need for tolerance; its meaning 


However, our concern here is not a 
reckoning with the past; it is rather our 
purpose to show the importance of toler- 
ance, if people of different religious, ideo- 
logical and political convictions are to live 
together peacefully in a democratic so- 
ciety. The fact that, in this century, al- 
most all European states have become to 
an ever-increasing extent multi-cultural 
societies that have long encompassed a 
diversity of religious and confessional 
differences, makes the virtue of tolerance 
all the more necessary. 

Tolerance means a willingness to as- 
sume a tolerant attitude. It can be consi- 
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dered a virtue only when the possibi; „. 
exists of being intolerant. We cany light 
speak of a tolerant attitude in the case and 
a person who, being oppressed and in 
weak position, is compelled to endy 
others; such a person, enduring injust ee 
has, in case of necessity, and in acco, Fae 
ance with the democratic tradition of 4 seek 
right to opposition, the right to defe an 
himself against oppression and discrin subj 
nation. Therefore, where it exists, tok "T 
ance is, generally speaking, the attitude, ud 
people, including government politician mor 
in strong powerful positions towan relig 
people in less powerful situations; but peac 
can also be the attitude of the domina tion 
majority towards a minority. sion 
There is, however, another kind of t ene 
erance that simply comes from indiffe omi 
ence. With this in mind, Goethe adw oth 
cates going beyond an attitude of me ceiv 
tolerance of the character of other peop! able 
different from one’s own, and advancin part 
to the point of a proper appreciation t whe 
their very different qualities, of the edic 
“otherness”. It is my wish that the notio Lut 
of tolerance should be understood in th ISt 
sense which denotes respect for the n Se 
ture of the other person and for his righ able 
to be different. However, it cannot b "CU 
denied that the examples of tolerance, 0 
speaking more precisely, toleration toy 2° | 
found in past history did not procté a 


. 5 mel 
from this attitude. | 
poli 


que 
Religious toleration and social peace trat 


At the beginning, policies of toleration ft a 
sulted from an attitude of enlighten? wh 
statesmanship, an attitude which dev? 
oped from a perception of the disastro" 
consequences of intolerance. When 1t be Bui 
came clear that the imposition of confe m 
sional homogeneity throughout the stat wh 


: se ef 
was incompatible with civil peace, 
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lightened rulers abandoned this policy 
and granted their subjects “edicts of toler- 
ation”. Thus, in 1598, Henry IV of France 
by the Edict of Nantes granted his Calvi- 
nist subjects the right to the free exercise 
of their religion. However, the conditions 
included in this edict show that the mon- 
arch was obliged to take into considera- 
tion the intolerant attitude of his Catholic 
subjects. 

The revocation of the Edict of Nantes 
under Louis XIV in 1685 showed even 
more clearly than the edict how necessary 
religious toleration had become for social 
peace in the age following the Reforma- 
tion. Through the persecution and expul- 
sion of the Huguenots France was weak- 
ened and impoverished politically, econ- 
omically, and culturally, while, on the 
other hand, the countries willing to re- 
ceive these refugees gained very consider- 
able advantages from this policy. This was 
particularly the case in Brandenburg, 
where the Elector forthwith issued an 
edict at Potsdam, thereby compelling his 
Lutheran subjects to tolerate their reform- 
ist co-religionists. Among the later civil 
servants of the Prussian state, a consider- 
able number of the Huguenots were par- 
ticularly distinguished. 

Frederick the Great proved to be just 
as tolerant as his grandfather; in a num- 
ber of different writings Frederick recom- 
mended religious toleration as a rule of 
political wisdom. In 1740 replying to a 
question from the government adminis- 
tration as to whether a Catholic could 
acquire civil rights, he wrote: “All reli- 
gions are equally good, if only the people 
who profess them are honest. And if 
Turks and heathen should come to us and 
populate the country, then we would 
build mosques and churches for them. In 
my kingdom everyone is free to believe 
what he wants, if only he is honest”. Of 


= Ss 


course, such toleration was easy for an 
enlightened deist, who took the attitude 
that the revelations of religion together 
with ecclesiastical dogma were “humbug”. 
It, nevertheless, remains a remarkable fact 
that the toleration advocated by Frederick 
was not limited to Christians. It was, 
however, Pierre Bayle who first carried 
toleration to the point of wanting to 
grant civil rights even to atheists. 

Joseph II, in his edict of toleration of 
1781, showed the same caution as Henry 
IV. Though he granted his non-Catholic 
subjects a carefully delimited degree of re- 
ligious freedom, at the same time regula- 
ting their admission to the civil service 
and permitting them to receive academic 
titles, he did not publish this decree, but 
simply sent it to the competent adminis- 
trative authorities. 


Freedom of conscience 


Whereas on the European continent polit- 
ical wisdom was the decisive factor in the 
development of policies of toleration, in 
Great Britain this was accompanied by a 
religious motive. Members of the dissent- 
ing free churches, who refused to join ei- 
ther the Catholic church or the Church of 
England, an equally hierarchical institu- 
tion, insisted on their “freedom of con- 
science”, which, in the last analysis, could 
be ensured only by the total separation of 
church and state. In this connection John 
Milton insists that deep religious convic- 
tion can come only from reading the Bi- 
ble together with the inner illumination 
experienced by the individual, and, more- 
over, that this conviction gives the cer- 
tainty that one’s belief is in accordance 
with the will of God. He further asserts 
that such religious conviction must not 
be weakened by any sort of coercion or 
seduction. Coercion, which the Protes- 
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tants reproachfully impute to the Cath- 
olics with their belief in the infallibility of 
the Pope, is, for Milton, an abomination; 
but he considers seduction equally abom- 
inable, as for example, in the preference 
given to members of certain religious 
confessions in appointments to public 
office. However, Milton was not willing 
to accord equal status to Catholics, 
although, on the other hand, he had a 
very tolerant attitude towards Anabap- 
tists, Arians, Socinians and still other 
people of whose moral conduct and 
earnestness in matters of religion there 
could be no doubt. 


Hobbes and Spinoza 


It is a curious fact that Thomas Hobbes 
also played a role in the history of tolerat- 
ion on religious grounds. As we know, 
Hobbes advocated the complete subordi- 
nation of the church under the sovereign 
state on the ground that this is necessary 
in order to prevent civil war between the 
different confessions. And yet, even if the 
“confessio”, the public creed, is in the do- 
main of the sovereign, he cannot properly 
determine a person’s “inner” belief, the 
“fides”, as this by its very nature is neces- 
sarily free. This distinction, made by 
Hobbes in the interest of the freedom of 
one’s inner belief, was severely criticized 
by Carl Schmitt in his book, “Der Levia- 
than in der Staatslehre des Thomas 
Hobbes”, 1938. According to Schmitt, 
Hobbes, by making this distinction, has 
put a deadly germ into the mighty Levia- 
than. On the other hand, Spinoza, bear- 
ing in mind this distinction, would permit 
the public discussion of different religious 
belief on the ground that a situation in 
which an inner belief remains unex- 
pressed can hardly give satisfaction. 
In chapter 20 of his “Tractatus Theolo- 
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in this agreeing with Hobbes, that w 
formity of belief is something that cann . 
be enforced. “What cannot be preven, a 
must be permitted”. And this principle Fie 
all the more important in matters of bel; nae 
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this would lead to the development of 
detestable hypocrisy and perfidy”. Tod: 
after all our experiences with totalitari: 
regimes, we know that it is precisely b For 
cause such governments can no long the | 
trust their subjects, after having fora up ` 
them to become hypocrites, that these g clas: 
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find out what people are really thinkin the 
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To these remarks Spinoza adds “** 
number of further observations, whit me 
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t men should be exiled as though they 
i were criminals simply because their opin- 
‘ions are different and they are not willing 
to behave like hypocrites; and that they 
should be considered enemies of the state 
i not because of some terrible crime but 
simply because they desire freedom?” 
! When a few years ago in east Germany I 
i quoted these words, which have come 
i down to us from the 17th century and 
t called attention to the fact that Marx him- 
self as a young man had excerpted them, 
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No reason for self-righteousness 


For people who profess a religious belief 
; the problem of tolerance is closely bound 
up with monotheism. The polytheists of 
į classical antiquity saw few problems in 
the coexistence of different religious be- 
liefs, if one leaves out of consideration 
the cult of the Roman emperor, which 
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true that the polities of the ancient world 
were not really quite as tolerant as some 
people would have us believe; Socrates 
was even put to death because he relied 


on his “daimonion”, the voice within him, 
whic 


which was incompatible with the gods of 
the city of Athens; yet the fact remains 
that monotheistic religions based on rev- 
elation do intensify the problem of the 
justification for tolerance. It is, unfortuna- 
tely, not possible to maintain that the 
Christian churches have always been tol- 
erant; nor could this be maintained of 
other monotheistic religions. The history 
of the church contains innumerable ex- 
amples of the sanguinary persecution of 
different sects and of “deviators” and her- 
| etics, of violation of the conscience and 
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physical torture. On the other hand, the 
quotation from the fifth sura of the Koran 
given above is in itself an indication that 
Islam was not always an intolerant relig- 
ion. At the time of the Ommiads on the 
Iberian peninsula between 756 and 1030, 
the Islamic rulers tolerated Jewish and 
Christian communities, and this period 
saw an incomparable cultural efflores- 
cence of the three cultures. This period 
of tolerance came to an end with the re- 
conquest of the peninsula by the “Chris- 
tian West”. The forced baptism of Jews, 
the burning of heretics, and finally the 
“Holy Inquisition” are very far from 
being glorious pages in the history of 
Christian tolerance, and the Protestants 
with their burning of witches were hardly 
any better. I mention these facts simply 
by way of warning against self-righteous- 
ness, a self-righteousness which, based on 
the degree of tolerance shown by the 
Christian churches at the present time, 
sees intolerance only in the Moslem fun- 
damentalists. 

Since the encyclical of John XXIII, 
“pacem in terris”, the popes have repeat- 
edly called for tolerance, a tolerance that 
would transcend the limits of the Chris- 
tian church. The guiding thought in these 
calls has been the realization of a com- 
mon responsibility, shared by all believ- 
ers, both for the preservation of the eco- 
logical invironment and the establishment 
and preservation of peace. 

The Catholic theologian J. B. Metz has 
described the mission of his church in a 
world of “cultural polycentrism” as fol- 
lows: “The church must be guided by 
two options, if it is to be equal to the 
challenge of cultural polycentrism with- 
out denying its own character. It must be 
guided by an option for the poor and an 
option for other people in their otherness. 
It must be culturally concrete both in a 
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political culture of freedom and justice for 
all, and in a hermeneutic culture which is 
willing to accept others in their other- 
ness.” In other words Metz combines the 
demand for an equalization of burdens, 
both within society and throughout the 
world, with the demand for the tolerant 
recognition of the legitimacy of foreign 
cultures. The two demands belong to- 
gether and are legitimate only when com- 
bined. The equalization of burdens must 
not lead to the destruction of cultural 
identities, and mutual tolerance cannot be 
expected without an equalization of living 
conditions. To accept subordination, pov- 
erty, and cultural humiliation, which are 
often residual phenomena of colonialism 
and neo-colonialism, is not the express- 
ion of tolerance but simply the endurance 
of weakness. 


Certainty of belief 
and capacity for tolerance 


No one has answered in a more illuminat- 
ing way than has the Protestant theolo- 
gian Paul Tillich the difficult question, so 
agonizing for all religious people, as to 
how the strength of one’s belief can be re- 
conciled with a spirit of religious toler- 
ance. “The kind of tolerance which is 
pure relativism, an attitude which de- 
mands nothing that is unconditional 
would be negative and without signifi- 
cance; it is open to the fateful possibility 
of changing into something contrary to it- 
self, an intolerant lust for power”. Con- 
trary to the kind of tolerance that comes 
from indifference and relativism, Chris- 
tian belief should unite two things: the 
tolerance which is aware of the conditio- 
nal nature of each particular belief, and 
the certainty that is grounded in the un- 
conditional. According to Tillich, true 
Christian belief involves self-criticism and 
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nal nature and limitations. In his view; maai 
tolerance arises when the mere symbol; OA 
the unconditional, (a symbol that isa | 
cessarily inadequate in view of the lim} ae 
tions of human thinking and imagi 
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aspects of religion — the belief and t ity a 
form of expression of this belief —, a lit som 
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is it possible to avoid fanaticism while: shot 
the same time preserving the inner cë coer 
tainty of one’s belief. It is only whe tion 
Christians in this way show that they a tary. 
firm in their belief yet at the same tin and 
capable of tolerance, that they are able! then 
make their contribution to a free societ NOt 
Mysticism in all religions may be consid ton 
red an attempt to transcend the limita degr 
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tian societies.) Yet the paradigm of relig- 
ious tolerance remains relevant, for, in re- 
lations with people belonging to different 
cultures with different ways of life, what 
is needed is an open-minded willingness 
to accept and to respect these differences. 
Many years ago, in a critical discussion 
Dorothee Sölle’s 
“Recht ein anderer zu werden” (Right to 
become another person), I once formu- 
lated a “right to be oneself”, that is to say, 
| of t to preserve one’s personal identity. These 
again two rights are not incompatible. Free 
religio from coercion and external pressure, 
ieansi everyone should have the right both to 
n the preserve his cultural and individual ident- 
and tt icy and also, if he so desires, to become 
-, alt something different. The decisive factor 
cessar should be free self-determination; no one 
while: should be manipulated, overpowered, 
ner c coerced or intimidated. Cultural assimila- 
y whe tion is legitimate only when it is volun- 
they a tary. If the right to maintain one’s cultural 
ne tin and ethnic identitiy is to be preserved, 
, able then acceptance into a national entity can- 
societ not be made dependent on total assimila- 
consid tion. It is, of course, true that a certain 
limita degree of adaptability and flexibility is 
‘on it’ very helpful in improving one’s position 
ss hain a society whose majority belongs to a 
different culture, but that is another mat- 
ter. On the other hand, all due recogni- 
tion of the right of people to cherish their 
ethnic and cultural origins cannot justify 
the formation of ghettos and sub-cultures. 
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hand, relations between majorities and 
minorities have always constituted a cen- 
tral problem of democracy. Contrary to 
an abstract ideal of democracy that goes 
back to the Jacobin tradition based on 
Rousseau, the liberal democratic tradition 
in England and the United States at a rela- 
tively early date recognized the necessity 
for legal opposition parties. This meant 
that the majority party had an obligation 
to tolerate the defeated minority party. It 
was understood that, without such tolera- 
tion, the power of the majority at any par- 
ticular time could lead to dictatorship. 
Such toleration means, among other 
things, that decisions and measures taken 
by the majority, including legislation, may 
still be publicly criticized. Any attempt to 
give majority decisions an absolute char- 
acter would amount to a negation of their 
conditional nature. Toleration provides 
the criterion by which the decision of the 
majority is to be realized and interpreted. 

In all this the majority bears a responsi- 
bility for the defeated minority. It has the 
right to demand that its decisions be re- 
spected only within the framework of its 
lawful authority to enact legislation, 
which does not affect the independence 
of minorities and of their opinions. Deci- 
sions should not be made with a view to 
compelling the absolute and uncondi- 
tional agreement of the minority to every- 
thing that is in these decisions. (Irutz 
Rendtorff). The minority must, of course, 
respect the decisions of the majority, as, 
for example, by obeying the laws that 
have been enacted; but this does not 
mean that it must be in full agreement 
with these decisions. It still has the right, 
by information and propaganda, to advo- 
cate a revision of the decisions made at 
the time of another election. Majority de- 
cisions must, therefore, be of such a na- 
ture that they can be tolerated. 


UNIVERSITAS 1/1992 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


f 

$ 
j 
$ 
| 
| 
f 

i 
i 
i 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


ee E I. Fetscher r 


The legal possibility of forming new 
majorities means that the majority of any 
particular time has no right to do every- 
thing in its power to prevent such a 
change, even if it, of course, cannot desire 
it; the ruling majority must, on the con- 
trary, accept this possibility as a matter of 
principle. It is a sign of what may be 
called structural tolerance in a common- 
wealth, when a change of government is 
permitted by law and becomes possible in 
reality. Indispensable conditions for this 
“real possibility” are freedom of informa- 
tion and of the press together with free- 
dom of organization and demonstration. 
In order to compensate for the extra-legal 
premium which the government enjoys 
simply by virtue of the fact that it is in 
power, the rules of procedure of the Brit- 
ish House of Commons expressly grant 
to the party of the opposition more time 
to speak than to the government party on 
important occasions, such as a declara- 
tion of government policy or the voting 
of the budget. 

For minorities that never can become 
majorities, federalism is important as an 
institution to ensure that toleration will 
be extended to them. In this connection 
Werner Kägi has said: “Federalism is an 
order which makes it possible for minor- 
ities to live together in freedom. It is 
based on the tolerance of the majority to- 
wards minorities that are different in na- 
ture, and on the mutual respect of differ- 
ent minorities towards one another... A 
minority is protected not by a special stat- 
ute, but by the law and order of a feder- 
ative entity. By requiring tolerance to- 
wards minorities and protecting their 
rights, a federative form of government 
moderates in a salutary way the democra- 
tic absolutism of the majority principle.” 
The right of self-government within the 

framework of a federation is, for ethnic 
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even groups, parties and sects which ‘ues 
themselves intolerant be tolerated? Fi ever} 
of all comes the necessity to avoid vi calls 
ence; controversy must be carried ont pal ; 
peaceful means. At the same time, ho ation 
ever, demonstrations (including politic “peh 
strikes, at least in special cases) must} jn tH 
accepted as a means of expression for« men 
tain groups within the population whi whai 
have no other way of making their op whet 
ions and wishes known with sufficie or tc 
emphasis. There is a need for tolerance: conf 
garding expressions of opinion; th This 
however, does not mean that violen cial 
should be tolerated. John Rawls in t thos 
book, “A theory of justice”, gives a ¢ can 
tailed discussion of the question of t “Jus 
tolerability of intolerant people. In ord stan 
to find a right answer to the questi Sis ¢ 
whether intolerant people should be u "8 
erated, Rawls divides the question is defe 
two parts. There is first the questi COT 
whether intolerant groups have a right! ©"! 
complain when they themselves are ™ es 
tolerated; and then there is the seco ee 
question whether tolerant governmel or 
(or groups) have a right not to toler es 
those who are intolerant. The first q 
tion can be easily answered with referen ae 
to the Golden Rule. Intolerant gro% ibe 
have no right to complain when they! wr 
turn, are not tolerated. However, it d aay 
not follow from this that governments í m 
groups having a policy of roleram” at 
should always treat intolerant peop’ ior 
an intolerant manner. The question t° of 1 
considered is whether the fact that, © 
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of Sy example, some individual or some party 
advocates principles of intolerance provi- 
des a sufficient ground to limit the free- 
dom of this individual or this party. This 
would be legitimate, when it is the only 
way of ensuring the safety of people who 
practise tolerance. Rawls takes the posi- 
tion that a social order can be considered 
just only when it can be accepted by 
everyone from the viewpoint of what he 
calls “the original position”. By the origi- 
nal position he means the uncertain situ- 


fact th 
rity, 


Shoy 
hich g 
d? Fi 
oid vi 
d ont 
ie, ho ation in which anyone would find himself 
politt “behind the veil of ignorance”. A person 
must} in this situation would then pass judge- 
1 fore ment on a social order without knowing 
n whi what his own position in it would be; 
eir opi whether he would belong to a minority 
ufficie or to the majority, to this or that religious 
rancei confession, class of society or what not. 
n; th This person would consider only that so- 
violen cial order just and fair in which even 
s in h those people who are most disadvantaged 
es a d can still live passably well and in safety. 
1 of t “Justice does not require that men must 
In ord stand idly by while others destroy the ba- 
questic sis of their existence”. It goes without say- 
{ be wing that everyone has the right of self- 
‘on im defence against threats to his own free- 
dom. However, in a case where the intol- 
erant group or party does not represent 
such a threat, the question is somewhat 
more complicated. It is Rawls’s belief that 
when the continuing existence of a just 
constitution is not threatened, it is better 
to tolerate the intolerant group in ques- 
tion. “Just citizens should strive to pre- 
serve the constitution with all its equal 
they! liberties as long as liberty itself and their 
ie de OW? freedom is not in danger.” These just 
gE ¿ citizens, of course, might be able to con- 
ments “vince members of an intolerant group 
olerat chat they themselves in “the original posi- 
eop tion” would have accepted the principle 
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therefore, they have no right to complain 
when they are obliged to respect the free- 
dom of others. In any case, it is Rawls’s 
position that “when the constitution itself 
is secure, there is no reason to deny free- 
dom to the intolerant”. According to his 
experience, with such far-reaching toler- 
ance there is a better chance of educating 
intolerant people to tolerance than would 
be created by governmental coercion. 


International equalization of burdens 


Human beings are not tolerant by nature. 
Psychologists and, in particular, psycho- 
analysts have repeatedly called attention 
to the fact that tolerant bahaviour can 
only develop together with a successful 
adjustment to society. We all have a ten- 
dency towards intolerant and aggressive 
behaviour; we all must constantly engage 
in critical reflection on our own behav- 
iour in order to develop at least a mini- 
mum of tolerance. Intolerance is a reac- 
tion to the feeling of one’s own weakness 
and inferiority. Fanaticism is an attitude 
in which alleged convictions are com- 
bined with illusions of omnipotence; it re- 
presses and compensates for one’s feeling 
of insecurity. Tolerance, on the other 
hand, requires self-confidence, and the 
ability both to control one’s impulses 
and to abandon comfortable prejudices. 
Therefore, people who are disadvantaged, 
marginalized, oppressed and victims of 
discrimination are hardly able to develop 
a tolerant viewpoint. J.B. Metz was, 
therefore, altogether justified in asking 
the Christians of the most developed 
countries to make earnest efforts to put 
an end to social injustice. One can neither 
expect nor legitimately demand tolerance 
of human beings, who throughout their 
lives have experienced only the humili- 
ation of misery and subjection. Only 
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when social conditions obtain that are at 
least half-way just, together with a large- 
scale equalization of burdens between the 
poverty of the Third World and the pros- 
perity of the advanced, industrialized 
countries, can we hope for tolerance in in- 
ternational relations. Justice is the cardi- 
nal political virtue with which the think- 
ing of political philosophers has always 
been concerned; and justice must now be 
realized throughout the world. Only in a 
just world can tolerance be expected of 
all individuals and societies. But, in the 
meantime, this consideration should not 
keep us from practicing tolerance in the 
environment in which we live. In the 
multi-cultural societies, which are now 
developing almost everywhere in Europe, 
a tolerant attitude of the majority (that is 
to say, of the ethnically and culturally pre- 
dominant elements of the population) to- 
wards the numerous minorities is a 
necessity. The prohibition of discrimina- 
tion because of race, sex, or religious con- 
fession is not sufficient for this. Over and 
above this, one must respect the right of 
other people to be different and to pre- 
serve their own cultural identity, along 
with whatever degree of adaptability may 
be required of them. Only on this condi- 
tion will the human dignity of people of 
other cultures be adequately respected. 

It is not always easy to establish the 
limit of what is to be tolerated with re- 
gard to certain practices which diverge so 
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sharply from our conception of hun —— 
rights and freedom. The demand for eq 
rights for all people living on the terri, 
on which our constitutional law is y 
is something that we cannot easily g 
up. In taking this attitude we assume 4 
people of other cultures, if only they 5 
free, would appeal to the human righ 
guarenteed in the constitution. J 
spread of norms that are intended to} 
universally valid, as these norms 4 
enshrined in declarations of hum 
rights, is, to be sure, best achieved by; 
ample and demonstration. However, What 
cases of serious violations of personal} whic! 
erty, the host country is obliged to iny “t's 
vene in favour of oppressed individu pon 
(as, for example, women and childr surat 
But there are other matters, such as wë res o 
ing a veil — just to mention one rece Fri 
case in France — which will not be ca Witte 
sidered an offence of this kind. Exten figu" 
signs of one’s religious confession aren.) 
forbidden to followers of other religion prob 
otherwise Christians, for example, wol GDR 
not be allowed to wear a cross ont 
breast. It is only in cases of flagrant vi 
ation of human rights — as, for examp Folle 
the imprisonment of Moslem women say 
that the toleration of foreign custo KE 
must cease. We see, then, that tolerancë Spi 
an indispensable virtue, yet one that it Va: 
by no means easy to practice, and o isf 
that cannot be applied without discri bee 
nation. 
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is v A Plea for the Establishment of a Political Tribunal 


Legal proceedings and the dilemma of the constitutional state 


ume th 
Ley We 
n rig 
n. 
od to! 
rms 4 


hum 
d by 
rever What should we do about the crimes for 
onal} which the regime of the German Demo- 
to i cratic Republic was responsible? „Can the 
iv politicians of this regime and their follow- 
~ ers be brought to justice in a way commen- 
hildre surate with their misdeeds by the procedu- 
as Wé res of criminal law? 
e rece. Friedrich Schorlemmer, theologian in 
be ca Wittenberg, and a courageous, outstanding 
figure on the territory of the erstwhile 
GDR, advocates the establishment of a pol- 
itical tribunal to come to grips with the 
eligion problems left by the past years of the 
e, WOU GDR. 
on Ù 
ant vi $ 
examp Following the peaceful course of the up- 
a heaval, there is now arising on the terri- 
custon COrY of the former German Democratic 
erana Republic a desire for reparation, even for 
vengeance; it is a desire that is not yet sat- 


jir 7 isfied and that it would be difficult to sat- 
deci sfy. There are many who say that those 
B people who trampled upon the constitu- 
celey Ši tional state now have no right to lay claim 
to the privileges and rights of such a state. 

Yet that is what the rulers of yesterday are 

now doing with a certain shamelessness, 
notwithstanding the fact that the United 
Socialist Party, the party of the GDR re- 
gime, had utterly destroyed the so-called 
bourgeois legal culture, replacing it with a 
system of law that could be manipulated 

in accordance with political considera- 


Extert 
1 are n 


Friedrich Schorlemmer, Wittenberg 


tions, a system of law that, in reality, was 
nothing more than a compilation of direc- 
tives for political action. These directives 
could at any time be put into practice or 
not, according to the decision of the 
party, conceived as the supreme legislator 
of history. In the GDR political oppor- 
tunism was the only thing that counted in 
carrying out the law. There were times 
when this was an advantage for some, 
and for others a disaster. 

Until the very end the officials of the 
party together with their henchmen in the 
state, in political organizations, in the 
economy, in the sciences and, to some 
extent, even in the field of culture, extol- 
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led the GDR as the outcome of the great- 
est revolutionary event in German his- 
tory, as a social order that would prove its 
superiority with ever increasing strength, 
a social order that was constantly rising 
to new heights and approaching nearer to 
perfection. Yet the truth of the matter is 
that there is hardly a crime of which this 
state was not guilty. It was the perfection 
of evil and perversion in its apparatus for 
spying and defamation by which, in every 
possible way, human beings were ruined 
physically, psychically and mentally. It 
provided hiding-places for terrorists, sold 
off weapons for use in war zones, permit- 
ted the use of the Schénefeld airport as a 
centre for trade in drugs, shot fugitives, 
erected establishments similar to concen- 
tration camps, and prepared for the use of 
sharpened harvester-cutters on vehicles 
deployed against demonstrators. It lite- 
rally encompassed all people with an 
ideology of domination whose counter- 
part was the wall. According to the requi- 
red belief, all that remained for this state 
to do was to make further improvements. 
Socialism was becoming stronger all the 
time; stronger, more attractive, more 
beautiful, flourishing ever more in all its 
various manifestations. In short, the good 
had already been achieved. It now re- 
mained simply to add the finishing 
touches. Anyone who said anything 
about the need to improve socialism was 
regarded as an enemy. This system was 
the embodiment of political totalitarian- 
ism. As people were filled with fear, a 
feeling to which they were already accus- 
tomed from the years of the Nazi dicta- 
torship, it was, in many cases, not neces- 
sary for the government to make use of 
the means of coercion at its disposal, and 
which it was always ready to apply; this 
fear was, in itself, sufficient to maintain 


discipline. 


enone 
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A mixture of fear and conviction 


: an to ha 
Fear led to the obedience of millions, initiat 


trials which took place from time to th might 
together with interrogations, black, paren 
and expulsions, provided object les; come 
showing what the state could do to(that i 
individual, should the occasion arise, A Perve 
so, the state had almost everyone unday li 
control. The feelings of the people wtizen: 
compounded of fear and conviction, ¿have 
this was true even of political activi Yes < 
The state security apparatus was, on;brich 
one hand, the instrument of the dom Fo 
tion of the party; yet, on the other ha twee! 
this apparatus at the same time ruled o usual 
the members of the party. The proces situat 
warping the character of the people neces 
carried so far that, at regular inter: that | 
they were called upon to publicly dec! P% 
their agreement with the governmPYeSs 
Folding the slip of paper at the state «P™Y* 
mony which was called an election « Th 
responded to the genuflection beforett 70 
statue of the Kaiser. Anyone who didi ®t | 
: j becar 
make this genuflection thereby show ~ 
himself to be an opponent of the regi alti 
An overwhelming majority of 99 peng vol 
regularly took part in this humiliating’ ran 
for everyone had something to lost |... 
not doing so. There was always o erec 
thought that the all-powerful govern.) 
agencies might deprive one of such me a 
est rights as, for example, the author he ( 
tion for one’s line of work, for adm'S"}35n 
to a university or travel to the West: “now 
citizens were organized, and moré "detri 
90 per cent of them in organization’ darit 
the masses. Most of the people in to s 
mass organizations were simply PY need 
obedient numbers. Individuality w* 
sented as an interference. The majort 
the citizens never lost an opportunity $ 
express agreement, to affix their The 
tures as desired by the authoritl to m 
pledge allegiance to the socialist sta 
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T to have their children speak at the youth 


ons. initiation ceremony, though later there 
*tOtsmight be a celebration with the god- 
slack, parents from the West. The lie had be- 
t less come so natural and matter-of-course 
lo to;that it was no longer recognized as such. 
rise, A Perversity simply became part of every- 
ne unday life. Only once, in April 1968, did ci- 
ple wtizens in voting about the constitution 
tion,ghave the opportunity to choose between 
activ; Yes and No. 94 per cent voted for Ul- 
s, onjbricht’s constitution. 

dom For many the choice was simply be- 
her hytween going or remaining. To remain then 
uledg usually meant to adjust oneself to the 
roces Situation, and to do whatever was most 
ople y necessary for this; otherwise to see to it 
inten that one somehow managed to get along 
y dec in private. The maxim of such people, ex- 
fernme Pressed or unexpressed, was, “Rather a 
tate ¢Private life than a catastrophe”. 

ont e whole system has now been over- 
efore (thrown and has collapsed. Everything 
a did that one touched crumbled into pieces. It 
shox became clear that one’s whole existence 
„had been based on falsehood. Carefully 


ype cultivated taboos, as, for example, those 
PM“ involving hostility to foreigners and 
1auin6 ‘ strangers, are now having bitter conse- 
jia quences. Peace at home is thereby endan- 
E ‘vered; likewise the repute of Germans 
vernm broad. The word solidarity was misused 
uch Mi a way that entailed the utilization of 
thor he contributions of the working popula- 
admis ion for improper purposes, and this is 
West: “now having far-reaching consequences 
ore "detrimental to an awareness of true soli- 
ation’ darity, and this in a world in which, if it is 
> in Tro survive, such awareness is urgently 


y Pay needed. 
y was 


ajority k 
tunity The desire for vengeance 
. i f 
eit SPThe most complicated problem, it seems 


ities 6 z 
es. to me, arises from the fact that the social- 
ç states 
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ism of the government of the German De- 
mocratic Republic was simply a variant of 
Lenin’s Chekism. It appealed to the deep 
yearnings of humanity, playing fast and 
loose with them. This has resulted in the 
greatest long-term damage in that the 
willingness of people to work for objec- 
tives that go beyond their personal inter- 
est has declined. It is only today, now that 
the system has collapsed, that the major- 
ity seem to perceive the consequences for 
which it was responsible. Some people, 
who in the past turned a blind eye to the 
situation, now seem for the first time to 
be willing to see things as they really are. 
A feeling of fury is arising. This leads to 
hate and the search for victims. If one 
does not have the strength of character to 
look into oneself and to ask what one’s 
own involvement in the system has been, 
(whether in what one has done or left un- 
done), this necessarily leads to the search 
for objects for one’s hate; the only alter- 
native would be self-hatred. But this ha- 
tred, resulting from the desire for venge- 
ance, is directed against certain individ- 
uals regarded as symbols of the system of 
which they were the leaders. The consti- 
tutional state is expected to provide for 
the appropriate concrete penalties, when 
moral indignation calls for this, but 1t can- 
not satisfy a general desire for exonera- 
tion. From a legal viewpoint, only the 
proof of the individual’s guilt on a sound 
legal basis is relevant. It is not possible, 
simply on political grounds, to outlaw 
those people who were the supporters 
and pillars of the system, for this would 
mean going back to the very same con- 
ception of law that was the basis of the 
communist ideology. At the present time 
the measures undertaken with a view to 
exoneration or revenge are particularly di- 
rected against Honecker, Mielke, Kessler, 
Mittag, Tisch and Wolf. But in the trials 
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that have hitherto taken place, as, for 
example, those against Gotting and Tisch, 
embezzlement and misappropriation 
were the only matters that could be dealt 
with. The offences with which they were 
confronted, and for which they were con- 
demned, were ridiculously insignificant 
when compared with all that they have to 
answer for. 


Commands: the responsibility 
from origin to execution 


The police state of the GDR was a grave 
aberration of the human spirit, even if 
with labels proclaiming great humanistic 
ideals. We are now confronted with the 
task of coming to terms with our present 
situation and of carrying out the transfor- 
mation into a market economy within the 
framework of a social democracy. A care- 
ful study of the past is necessary, in order 
to make a recurrence of this and similar 
dictatorships improbable. This, however, 
presupposes an analysis of the system to- 
gether with a willingness on the part of 
the people who belonged to it to consider 
very carefully the extent to which they 
were themselves involved. 

It is, of course, right and necessary that 
Herr Honecker, Herr Mielke and Herr 
Schalck should be brought to trial, and 
not simply because of their private mis- 
deeds of embezzlement, but because of 
their violation of the most elementary 
human rights. The superior officers of the 
State Security Service should also be ar- 
raigned. There remains the further ques- 
tion whether the legislators should not 
also be brought to account, as they 
enacted and acquiesced in laws that were 
a perversion of justice. In any case, it is 
not sufficient to take legal action, on the 
one hand, against a few symbolic figures 
at the top and, on the other hand, against 
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the guards at the border who carried 
j ‘ 
the orders they had received. As op, ae a 
the cogs in the mechanism of a dieu? Me 
: : eS 
ship, the man who gives the orders i e 
: s ters l1 
as guilty as the legislator who enaj: 
ite W 
them and, at the other end, the pen 
. mend 
who carries them out. The Questor th 
where to put the border-line betweentional 
gality and morality is extremely deligose 
and complicated. What, for examfor wl 
; ifor w 
should be said to parents who, so ift is 
their grown-up children would havehoul 
possibility of, say, university study ortolera 
apprenticeship in motor vehicles, werthe a 
favour of having them serve for thment: 
years in the People’s Army of the Gllegal 
which, in some cases, meant doing ilaw, « 


so-called “service for peace” on mifica 


border? fore, 
litical 
Should Honnecker be held responsi 
The s 


for everything? 


Together with its many crimes, whelOne 
already known or still to be ferreted woul 
the government party of the GDR slinist, 
tematically destroyed an idea of huma truc! 
that was on its way to realization. Yaback 
doing so, it was always concerned ™ gall 
its own conception of the good; T 
thought of any possible improvement | 
reviled as revisionism. Now it would gie 3 
be right to make Honecker responsi ş 
for everything, just as many people a 
1945 wanted to make Hitler respon. - 
for everything. Honecker was the high) 4 
functionary in a state of functionare ribu 
which people had to function in acl; 
ance with putative historical laws: legis! 
political avant-garde of the working “pass 
maintained that it was simply cand 
out the course of history, which it ha? nd , 
certained by scientific means. riple 
“Honecker is responsible for ev ality 
thing”, I hear people say. I ask, “Didnt 
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5 dhave at least one rogue with him?” Yes, he 

S One 2 s 5 A 
“Nhad many rogues with him, major and mi- 


ICta 
Mhor ones all together, bakers and type-set- 


TS Sirors included. Life in this system was a 
» €Nayife with no alternative; it required tre- 
© Petmendous courage to break away from it. 
WestRor the sake of the future of the constitu- 
tweentional state it is, therefore, necessary that 
y deltthose who bear the prime responsibility 
€Xamfor what happened should be put on trial. 
> 80 tt is further necessary that these trials 
have should reveal what each individual did or 
dy ortolerated, and in what circumstances with 
i» Werthe attendant violation of the most ele- 
for thmentary human rights. However, these 
he Gllegal trials, based as they are on positive 
ing tlaw, cannot do justice to the whole sig- 
on inificance of the issues involved. I, there- 
fore, advocate the establishment of a po- 
litical tribunal. 


ponsit 
The structures of responsibility 


-whelOne of the basic tasks of such a tribunal 
reted vould be the analysis of the Leninist, Sta- 
SDR sinist, centralized type of socialism in its 
humarstructures and functioning, its intellectual 
ra. Ye,background and practical effects, and its 
ned ideology of domination with its specific 
Fadl moral pretensions and the justification of 


ment its actions in terms of strategy, tactics and 
vont dialectics. Such disclosures should be 
sponge’ at the general public, as the whole 
ople ¡of society has suffered deep and long- 
sponte psychological harm; the moral void 
i His incalculable and the economic, ecologi- 
ie MS eal and political legacy appalling. Such a 
ane bunal would have the task of ascertain- 
n aca g precisely where responsibility lay for 
EO ilegislation. From this viewpoint it would 
king “pass in review schools, parties, elections, 
cartand the authorities in charge of defence 
it had ad security. The destruction of the prin- 

ziples of the constitutional state and of le- 


as. ; : 
or ely must be laid bare together with the 
Didn 


offences committed by penal organiza- 
tions. The secret political trials must be 
analysed. Other matters to consider are 
the concealment of political crimes of in- 
ternational proportions, and the decision 
to classify information about the environ- 
ment as secret, notwithstanding the fact 
that this is a matter of concern to all citiz- 
ens. In all this, it is not only the leaders of 
party and state who should be called to 
account; the tribunal should also interro- 
gate scientists, pedagogues, managers and 
ecologists. On the other hand, it should 
not be forgotten that the ultimate objec- 
tive of this political system was the esta- 
blishment of an international order of 
peace and social justice, and that it aimed 
to profit from the lessons of history in its 
consistent opposition to fascism. The 
party had undertaken to liberate mankind 
from all evils. The motives of its actions 
were not eo ipso reprehensible; it was the 
attempt to justify crimes, professedly 
committed for the benefit of humanity, 
that was reprehensible. 

The political tribunal would also show 
how this system functioned nationally 
and internationally, and would reveal the 
mechanisms and compulsions of the 
Cold War that were operative on both 
sides. What were the pressures to which 
the policy of détente was exposed? How 
and why did politicians of the West be- 
come the allies, whether willingly or not, 
of people guilty of political crimes? What 
contacts among politicians and what con- 
cessions were justifiable or not? What 
were the purposes of the various business 
arrangements that were carried out and 
what were their consequences? 


The cathartic function of the tribunal 


It would be out of the question to con- 
demn the sixteen million Germans who 
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remained in the East, or to lump them 
all together as irresponsible or irreparably 
damaged by the system under which they 
lived. The fact is that it was here, under 
the more difficult conditions prevailing, 
that many people learned the value of up- 
right behaviour. Social concern, human 
warmth, and a feeling for justice were 
also to be found. 


The tribunal should be convened by 
the President with the approval of the 
Bundestag and Bundesrat. All relevant el- 
ements of society including the trade un- 
ions, the churches, and scientific institu- 
tions, etc., should take part in it. The tri- 
bunal should be under the direction of re- 
presentatives of legislative and executive 
powers as also of powers of jurisdiction. 
In view of the fact that the consequences 
of the Stalinist type of socialism and its 
derivatives were not limited to the GDR, 
the tribunal would be well advised to in- 
vite experts and personalities of interna- 
tional standing to take part in it. The po- 
litical tribunal would be able to do its 
work only at the side of trials based on 
positive law, but it could have a cathartic 
function in a way that exemplary trials of 
individuals could not. Investigations, car- 
ried out either previously or concurrently, 
would provide the basis for the interroga- 
tions, to which representatives of the sys- 


tem at all levels should be summoned or 
invited. 


Simply searching for scapegoats, far 
from being helpful, is, rather, an obstacle 
to coming to grips with the essential 
questions, something that is so urgently 
necessary. On the other hand, looking 
deeply into oneself helps to stabilize de- 
mocracy, to reintegrate people who have 
been cast aside, and finally to prepare the 
way for reconciliation. 
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“The blessing of western birth” 


Finally it must be remembered tha iden 
on the 


history of shortcomings and wron ae 
cies in Germany did not begin on 005 ™ 
ber 7, 1949; this history goes further 
and must take into consideration 
events of January 30, 1933 and the e 
ing consequences down to the Pre omin 
day. Finally, both for our sake and i c 
sake of our neighbours, it is not righty Ge 
the “victorious West Germans”, whogal tri 
ther enjoyed the “blessing of wes 
birth”, or escaped to the West while; 

was still possible, should, for a long i 

to come, be in a better position, mor 

and economically, than those who 
mained here, some of them collabora 

with the system in honest belief, tho, 
others with evil intent. In any case, th 
should be no witch-hunting of com 
nists, for it is undeniable that even int 
criminal organization, the United So 

list Party of the GDR, there were mi 
upright, trustworthy people, who, tho: 
broken down by their experiences, c0 

still make valuable contributions to 
reconstruction of our country in the yé 

that lie ahead. This consideration is 1 
ignored by people who want to sot 
their own guilty conscience by poin 

to the party and making it responsible 
everything. What would we gain if, iní 
victory over this communist dictators! 

we behaved towards the losers as # 
have behaved towards us? Honesty 1 

res us to acknowledge the multifar 
entanglements in which we, in East! 
West alike, have been involved during’ 
past forty years. 

It is certainly not my intention 10! 
tify or to gloss over the terrible ci 
that have been committed. Guilt mus 
recognized as such. But at presen! 
sometimes seems as if the piles of rec 
in the Normannenstrafe, with all © 
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svidence of wrongdoing, were being put 
Jn the same level with the piles of corp- 
ee Bes in Auschwitz. Yet the difference be- 
ther pwee? the two is something that, out of 
den respect for those who perished there, we 
h should not attempt to blur. In political 
; € terms we are still very far from really 
r Plcoming to grips with all the questions 
$ forthat confront us arising from the history 
Mgntiof German guilt in this century. A politi- 
, Whocal tribunal could make a helpful contri- 
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bution leading to acknowledgement of 
what really happened. I hope that a con- 
crete form for the realization of this idea 
will be found. Here the Christian 
churches, in particular, would have an im- 
portant mission to fulfil, if it is, indeed, in 
accordance with Christian belief that the 
profound relation between guilt and re- 
conciliation should take precedence over 
that between guilt and sin. 

English translation by Greeley Stahl 
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Overcoming the spiritual void of our time only 


The development of fundamentalist currents of thought 


Martin Greiffenhagen, Esslingen 


But tl 
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Fundamentalism was, in its origins, a relig- 
ious phenomenon, and, in a sense, it still is, 
even in manifestations of a secular or politi- 
cal character. The following article is concer- 
ned with this question. 


At the beginning of the twentieth century 
an evangelical religious revival took place 
in the Protestant churches of the United 
States. Against the predominantly scienti- 
fic spirit of the times, the following immu- 
table principles of the Christian faith were 
proclaimed with doctrinaire intransigence: 
the Bible as, in the most literal sense, the 
Word of God; the virgin birth; the divinity 
of Jesus Christ; his Resurrection and the 
Second Coming. The word “fundamenta- 
list” was taken from a journal, “The Funda- 
mentals: A Testimony to the Truth”, which 
appeared between 1910 and 1915. And then, 
in 1925, came the so-called “monkey trial”, 
as a result of which the fundamentalists 
were able to forbid the teaching of Dar- 
win’s theory of evolution in public schools, 
even if only for a short period of time. 


In possession of established truths 


In keeping with the origin of the word, a 
fundamentalist is, therefore, someone in 
possession of established truths, to which 
he is determined to adhere. The strength of 
his convictions is in his faith; he will have 
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nothing to do with scientific doubt lism, 
worldly scepticism. This attitude he b: God 
on an authority which, as the founda ous 
of his belief, is inviolable. In the case of} hosti 
testant fundamentalism, this authority, not | 
ce the Reformation of Luther, has been truth 
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papacy and the traditions of the church. 


— But this verbal orthodoxy was directed not 
only against Catholicism but with equal 
force against a kind of Protestantism that 
derives its truths from an act of conversion 
and a personally illumined preoccupation 
with the Scriptures resulting from this. 


Fundamentalism in opposition to 
enlightenment and modernity? 


These different varieties of religious fun- 
damentalism, whether of Catholic clerica- 
loubts lism, of Protestant belief in the Word of 
he b: God as recorded in the Bible, or of raptur- 
unda ous personal illumination, are equally 
se of hostile to an attitude of mind which does 
ority, not recognize these things as sources of 
sbeen truth and meaning, and which deprives 
‘ble. Y them of their ultimate validity by “explain- 
er tun ing” them, that is to say, by placing them in 
smol a larger context. The orientation for this 
new context is provided by human reason 
and the analytical spirit, searching for 
grounds within the world of man and 
ignoring everything that transcends the 
realm of human experience. In opposition 
to the Protestant fundamentalism of the 
Bible as the Word of God, there developed 
a school of Biblical criticism according to 
which the Bible is a book that owes its ori- 
gin to human beings, with the consequen- 
| ce that its authors and the circumstances of 
its origin can be subjects of scholarly re- 
search just as in the case of any other book. 
are of FOT example, we know today that myths of 
uugat Virgin birth were widespread in the Near 
ve writ’ East. Similar parallels can be found in relig- 
. des. ious history for the conception of the Son 
: ee. of God. Biblical criticism was followed by 
a vale 2 host of scientists who destroyed the Bibli- 
iiten Cal picture of the world. Copernicus had 
been one of the first of these, and Darwin 

oi was not the last. 
This intellectual movement, known as 
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rationalism Tp cultural history” 
Fundamentalisntg ho o thé enlighten- 
ment and hostile to°tesmetémn world. 
What the enlightenment and modernity 
have in common, something that makes of 
them one single movement, is the renun- 
ciation of self-evident truths. The principle 
of knowledge in modern philosophy is 
doubt, and, moreover, systematic doubt, 
according to Descartes, the pre-condition 
of all certain knowledge. It is only through 
doubt that thinking can acquire a secure 
basis. It was in this sense that Nietzsche 
spoke of philosophy as the school of 
mistrust. Today fallibilism is the only cri- 
terion of truth that critical rationalism is 
willing to accept, a never-ending process of 
constant criticism. Statements of which it 
is not possible to establish the falsity, in ca- 
ses where they are false, cannot be conside- 
red knowledge. 

In social and political revolutions, eman- 
cipation has played the same role as doubt 
in philosophy and in the sciences. New 
social groups demanded the abolition of 
barriers of rank and class, because these 
barriers were bound up with ideologies 
based on power and could not survive a 
critical sociology, psychology and polito- 
logy of the human race. The coloured 
peoples claimed their human rights, and 
women revolted against the oppression 
that they had endured for thousands of 
years. Time-honoured ideas and concep- 
tions supported by religion were also rejec- 
ted together with social barriers. These 
ideas were condemned as prejudices. That 
which had once been considered holy lost 
its capacity to inspire, and was now desig- 
nated as a “superstructure”. 


The self-conscious mind 


Mobility is one of the key-words of the 
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modern epoch; it denotes one of the 
characteristic features of our time. Noth- 
ing remains what it was; everything chan- 
ges, either moving to another location or 
disappearing altogether. This is equally 
true of social standing, manners and cus- 
toms, authority and tradition, home and 
family. 

But the more the world changed, the 
more ambivalent became the reactions to 
these modern developments. Though at 
first welcomed as a liberation from ancient 
superstitions, political control and intoler- 
able social barriers, these developments, 
from the beginning, led to certain grievous 
consequences which, in the first intoxica- 
tion of freedom and enthusiasm for pro- 
gress in all domains, had not been percei- 
ved: uncertainty, anxiety, and loss of orien- 
tation. The firm foundations derived from 
both the natural and the social environ- 
ment and previously regarded as immuta- 
ble realities, gradually fell away, one by 
one. In the past, the familiar landscape, to- 
gether with traditional institutions, had gi- 
ven the individual his orientation in life; 
but now the time had come to create new 
modes of thought, as the old ones had been 
destroyed by scientific doubt. Now that 
the principles of the natural and social or- 
der which had previously given meaning to 
life were no longer credible, the modern 
mind was confronted with the task of find- 
ing a new meaning in the world in all do- 
mains. 

This new orientation developed from a 
principle that would henceforth guide mo- 
dern thinking, thatis to say, self-conscious- 
ness. Modern systematic thinking is the at- 
tempt to bring order into a world that in it- 
self no longer holds together. The connec- 
tion of the physical and social world must 
be brought to light trough a new kind of 
methodical thinking in sustained analysis. 
This new thinking involves a radical 
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The critique of modernity 


In the present article I shall later return to 
this question, so essential in the origin of 
fundamentalism. Here I should like to con- 
sider the dialectic of enlightenment, as it is 
set forth in the theory of two authors, who, 
under this title, have produced a critique of 
modernity so far-reaching that anything of 
the kind more fundamental than this is in- 
conceivable. I refer to the book, “Dialectic 
of Enlightenment” by Theodor Adorno 
and Max Horkheimer. And when I speak 
of a fundamental critique I use the term ad- 
visedly, for this critique can itself well be 
considered a form of fundamentalism. 
According to Adorno and Horkheimer, 
the purpose of rationalist enlightenment 
has always been to free mankind of fear. 
Their book begins with the following 
words, which have now become classic: 
“In the most general sense of progressive 
thought, the enlightenment has always 
aimed at liberating men from fear and es- 
tablishing their sovereignty. Yet the fully 
enlightened earth radiates disaster trium- 
phant”. Where does this disaster come 
from? From the same source which is the 
ground for fearlessness, the desire to domi- 
nate. “Power and knowledge are synony- 
mous”. The enlightenment, by depriving 
the world of its enchantment, has at the 
same time deprived it of meaning. “On the 
road to modern science, men renounce any 
claim to meaning. They substitute formula 
for concept, rule and probability for cause 
and motive”. The distinction between a 
Purposive rationality and a rationality of 
Meaning is fundamental in the dialectic of 
the enlightenment. The unbridled determi- 
Nation of man to be sovereign over nature 
and over society has had the consequence 
that the sense of an original unity between 
man and nature, still present in pre-histor ic 
times, has been lost for the benefit of a sy- 
stem that only reflects man’s will to domi- 
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nate. Enlightenment thus acquires a totali- 
tarian dimension. Everything is subject to 
the determination to dominate; and any- 
thing that does not submit to this is level- 
led by mathematics and cybernetics, the 
law of excluded middle and a conception of 
universal sameness that has no place for 
mana, totem, animism or myth. 

Bourgeois society is the last stage in this 
levelling process, affecting all powers that, 
at first, were felt to be different. “Bourgeois 
society is ruled by equivalence. It makes 
the dissimilar comparable by reducing it to 
abstract quantities. To the enlightenment, 
that which does not reduce to numbers, 
and ultimately to the one, becomes illu- 
sion; modern positivism writes it off as 
literature. Unity is the slogan from Parme- 
nides to Russell. The destruction of gods 
and qualities alike is insisted upon”. 

Because the enlightenment openly at- 
tacks any belief in something outside our- 
selves and only recognizes that which as 
immanence can be an object of our 
thoughts and measurements, the human 
reason, thus reduced to purposive rational- 
ity, only encounters itself. But this causes 
anxiety, more precisely, fear of emptiness 
and of an existence which can only be de- 
scribed in tautological terms, inasmuch as 
meaning from without is no longer allowed 
entrance. 


The solace of art 


Faced with this harrowing scenario, 
Adorno and Horkheimer can still offer us 
one small solace, one residual island of 
meaning, and that is art, of which they - 
write: “The work of art still has something 
in common with enchantment: it posits its 
own, self-enclosed area, which is with- 
drawn from the context of profane exist- 
ence, and in which special laws apply. Just 
as in the eeremony the magician first of all 
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marked out the limits of the area where the 
sacred powers were to come into play, so 
every work of art describes its own circum- 
ference which closes it off from actuali- 
ty... In the work of art that duplication 
still occurs by which the thing appeared as 
spiritual, as the expression of mana. This 
constitutes its aura. As an expression of 
totality art lays claim to the dignity of the 
absolute”. 

Do we, then, have here a way of escape 
from the fateful situation resulting from 
the enlightenment and the ever-increasing 
spiritual void of our time? Art can, at least, 
point to the lost meaning of life, even if the 
prospects of reclaiming this meaning for 
art are not very good. 

Gottfried Benn, in this akin to Adorno 
and Horkheimer, also sought to find in art, 
a “world of expression” as he called it, a 
way of transcending senseless modernity 
and raising oneself up to a world of mean- 
ingful activity. His nihilism was bottom- 
less. In 1934 he wrote to Ina Seidel as fol- 
lows: “Both within and without, I live with 
my lips pressed together. Speaking honest- 
ly, as living beings we no longer have any 
connection with anything, whether in the 
past or in the future; within ourselves we 
stand alone, silent and trembling”. 

The recourse to art, considered as the 
only reservoir of meaning, can be traced 
back to the age of romanticism. It was in 
the romantic school that, for the first time, 
a critique of modernity was carried out on 
a large scale. At this time the romanticists, 
with feelings of despair, and faced with ni- 
hilism in theology and philosophy, in 

political science and technology, felt that 
only art had meaning. Everything was to 
be poeticized, so that it would have mean- 
ing as an aesthetic value; moreover, this 
applied both to nature and to love, both to 
the State and to the economy. It was believ- 
ed that art could give that totality of mean- 
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That is what fundamentalism is: apart 
from the apparently senseless progress of 
modern rationalism, the great quest for a 
resting-place in an Absolute that lies “be- 
yond”, that is to say, beyond the reflecting 
consciousness, beyond a rationality that 
recognizes as real only what the self has 
thought. The succession of these attempts 
still continues, and I will here mention 
only a few of them with a view to giving a 
systematic presentation of characteristic 
examples. The purpose is always the same: 
To find an anchor in an objective realm, in 
an Absolute, in a totality as against the 
ominous meaninglessness of a self-made 
reality, whose subjectivity causes so much 
suffering. 


Religious Fundamentalism 


Let us first consider the religious variety of 
fundamentalism. It is, one might say, the 
most radical form of fundamentalism in 
that it openly takes its stand on the side of 
belief and against the enlightenment and 
modernity. We have here the classical po- 
larity between, on the one hand, autonom- 
ous knowledge and, on the other hand, the 
blessing of a belief that is not of this world 
and is based on an otherworldly domain 
whose source is to be found in God or a 
world of gods or spirits of one kind or 
another, or even in nature insofar as nature 
is understood in a pantheistic sense as a 
manifestation of spiritual powers. From 
the viewpoint of a transcendence that goes 
beyond our knowledge, we are concerned 
with essentially the same phenomenon in 
religion, in the church or in a sect. The 
believing Christian and the youth who 
believes that he has found salvation in an 
Indian pipe ceremony are both funda- 
Mentalists. It must nevertheless be said 
that Christianity and Judaism stand ina dif- 
ferent relationship to the problems that 
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here concern us. Different in this respect 

from natural religions, Hinduism and 

other Asiatic religions, the fact is that 

Judaism and Christianity are themselves a 

source of modernity and of the enlighten- 
ment. This is a consequence of their con- 
ception of God. The God of the Jews and 

the Christians is not a part of nature, but a 

Being that has created nature out of noth- 
ing, that is to say, out of His own will. The 

consequence is that, once the belief in Him 

as the originator and preserver of the world 

is destroyed, the human mind, confronted 
with the question of the principle, that is to 

say, of the beginning of all existence, is 
necessarily driven to investigate ultimate 
causes. And so we find, time and again, in 
the history of Judaism and Christianity 
new movements of enlightenment that are 
very closely bound up with the fate of the 
modern world and its nihilism. Modern 
Protestantism has long since assimilated 
the contradictions of modernity, reflecting 
them with an awareness that it is itself a 
product of these contradictions. Its funda- 
mentalism is thereby destroyed. 


Fundamentalism as a critique 
of science 


There is a second group of fundamentalist 
movements, collectively known as the 
New Age, which is associated with the 
books of Fritjof Capra. The critique of 
science plays an essential role in these 
movements. Here, however, there is no 
question of professing established reli- 
gions or of putting together an eclectic 
amalgam from elements of these religions; 
on the contrary, according to the belief of 
its followers, the writings of the New Age 
provide direct, immediate revelation of 
holistic myths and rules of life, cosmic 
illuminations and interpretations of nature. 
The New Age claims to have gone far be- 
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yond scientific knowledge and to have sur- 
passed and superseded it by means of its 
“holism”. According to this school of 
thought, life in all its different aspects, 
should once again be united in one com- 
plete whole, as, for example, nourishment 
with sociability, politics with sowing and 
harvesting. This holistic view of the world 
is not an entirely new development; it was 
already adumbrated by a number of move- 
ments in the period betwen the two world 
wars: the anthroposophy of Rudolf Stei- 
ner, the philosophies of Monte Varita at As- 
cona, and many other vitalist movements, 
which, including such very different things 
as the eating of uncooked food, dance as a 
source of liberation, air-bathing and medi- 
tation, omitted nothing that promised to 
contribute to a feeling of life as one integra- 
ted whole. Different in this respect from 
the great religions based on revelation, 
these movements seem, at first sight, to be 
on the side of modernity. They show all the 
characteristics of the adversary to whom 
they are opposed. And there are times 
when some of them even carry on their ar- 
guments in a genuinely scientific manner, 
when it suits their convenience to do so. 


Political Fundamentalism 


A third group consists of political funda- 
mentalists. The Green party, convinced 
that the earth is faced with an imminent 
ecological catastrophe and despairing of 
preventing this within the framework of 
the present political system, calls for an 
altogether new and fundamental reorienta- 
tion. The consequence is that the funda- 
mentalist school of thought of the Greens 
and other alternative parties leads to ten- 
sion and conflict with liberal democracy 
with its pluralist principles and belief in 
majority rule. If the danger is fundamental, 
then, according to them, it is frivolous, not 
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to use a stronger expression, to take ayy 
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whose knowledge, technical and other 
clearly not sufficient to do away with th 
most serious dangers for the future of mat 
kind, political fundamentalism makes ws. 
of an argument that also has significat 
weight in the fundamentalism of Islam 
The kind of modernity with which we at 
here concerned was originally a Europet 
phenomenon, which has since become th 
common property of all the developed it 
dustrial nations. However, the countries ¢ 
the Third World see only the negati 
aspects of modernity, which are colonið 
ism, exploitation and increasing misel 
The same thing can also be said of th 
foreign workers from these countries, wH 
in our modern world just manage to ck 
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ing that the hostile fundamentalist react! 
should have been particularly sharp in Ir” 
where, under the authoritarian, autocrat 
regime of the Shah, a policy of modeft 
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countries in a similar situation. Nor is it 
surprising that fundamentalist attitudes 
should appeal strongly to foreign workers. 
From the insight that modern technology 
has been only a very limited phenomenon 
of western civilization, and moreover, 
something which has been more harmful 
than beneficial to the world as a whole, the 
Greens and alternative parties draw the 
conclusion that a fundamental, radical 
change of direction is called for. Their pol- 
icy is based on an understanding of nature 
and society which would again permit the 
powers of self-control and self-healing to 
function. They, therefore, stand for homeo- 
pathy instead of allopathy, natural instead 
of harmful chemical fertilization, and the 
natural resources of sun and water instead 
of fossil fuel or, still worse, nuclear fission. 
These examples bring out the fundamen- 
talist viewpoint in a very palpable way. 
Natural resources are the basis of our life 
and, therefore, whoever contaminates 
water, the air and the earth commits an 
offence against mankind. 


The deficits of enlightenment 


All the fundamentalists from Adorno and 
Horkheimer to the Greens are very active 
in calling attention to the deficits of the en- 
lightenment. And there can be no doubt 
that enlightenment and modernity are im- 
perfect. It has its ambivalences, perhaps 
even a fatal dialectic. German history, both 
intellectual and political, is remarkable for 
a singularly incisive and radical critique of 
the enlightenment. This is to be explained 
by the fact that, in the course of German 
history, the different aspects of moderniza- 
tion were not properly integrated with 
one another; that the different strands of 
modernity, including industrialization, 
democratization and cultural emancipa- 
tion, progressed independently, some- 


times even turning against one another, 
and thereby, time and again, leading to ra- 
dical attempts to escape from this onward 
process of modernization. 

I submit that, instead of turning one’s 
back on the modern world with grim 
determination, the proper course would be 
to take measures to improve it. This will 
only be possible by following where the 
enlightenment led the way. What we need 
is nota curtailed but an enlarged enlighten- 
ment, not a modernity that has come to a 
standstill at the half-way mark, but one 
that, recognizing its deficits, puts an end to 
them. The same thing could be said of 
progress, a notion that is so disparaged 
today. In order to do away with the havoc 
that has been caused by an unduly naive 
belief in progress, especially technical pro- 
gress, what is needed in scientific research 
is not a halt or a regression but further 
progress. 


In expectation of a century of ennui 


This appraisal of the situation excludes all 
expectations of a posthistorical lull, of 
so-called “posthistoire”, a post-modern 
epoch as, for example, conceived by Fran- 
cis Fukuyama, an unhistorical condition of 
standing still in present conditions. Fuku- 
yama now anticipates a century of ennui. 
He believes that a post-historical con- 
sciousness will lead to something like the 
end of history. According to this vision, the 
ideologies will have lost their followers; so- 
cieties based on liberal principles will be 
established throughout the world; religion 
and nationalism will no longer give rise to 
fundamentalist movements. From this per- 
spective, liberalism itself is conceived as a 
consequence of the frailty of societies 
based on religion; and, from the same per- 
spective, it is believed that, in the long run, 
even Islam will not be able to shut itself off 
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from a view of the world based on liberal 
scepticism. As Fukuyama sees it, this pros- 
pect is no ground for optimism. On the 
contrary, he writes as follows: “The end of 
history will be a very dismal time. The 
battle for recognition, the willingness to 
dedicate one’s life to an abstract objective, 
the world-wide ideological struggle, which 
in the past has inspired a spirit of adven- 
ture together with bravery, imagination 
and idealism, will be replaced by scientific 
calculation, the never-ending concern with 
problems of technique and of the environ- 
ment together with the satisfaction of the 
very particular wishes of a consumer so- 
ciety. In the post-historical epoch there 
will be neither art nor philosophy; there 
will only be further sustained preoccupa- 
tion with the past history of humanity. Per- 
haps it is this very prospect of future centu- 
ries of ennui, following the end of history, 
that will again set the course of history in 
motion.” 


Short-sighted egoism 


I cannot agree with this viewpoint, nor do I 
see any indications that would justify it. 
On the contrary, modern developments 
will continue, and the contradictions atten- 
dant on these developments may even be 
exacerbated. Ulrich Beck deals with this 
question in his book, “Risikogesellschaft. 
Auf dem Weg in eine andere Moderne“, (A 
risk-taking society. Towards another kind 
of modernity). It is his thesis that the 
progress of the modern world, whose chief 
aim has hitherto been to achieve the maxi- 
mum of profit and wealth with scant regard 
for other considerations, has led to strate- 
gies in science, technology, economics and 
politics, which, in all domains, endanger 
the very things that this progress has 
brought us, that is to say, high technical 
standards, a high gross national product, 
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social security and control over nat 
These contradictions are the central e, g h 
cern of Ulrich Beck’s book. He points a le 
that dangers for all mankind increase: 
proportion as everyone considers only 
own personal advantage, dangers for by, Gen 
ness, for nations and future generatio ach 
and likewise for the individual. This egl we u 
ism is short-sighted inasmuch as the ds sion 
sters for which it is responsible, will or Iik 
day fall back on us as the result ofa chaint one. 
unintended secondary consequences, vert 
However, in contradistinction to t A 
fundamentalists, Ulrich Beck sees the sok the | 
tion to this awesome problem not in, ned 
flight from modern rationality but rather: one 
its better use. This, of course, would: dam 
volve a re-examination and revision taria 
scientific principles, political beliefs a “Th 
economic maxims; yet such reapprais nov 
would not mean a rejection of the moder red i 
world and its foundations; it would n to b 
mean a turn to transcendental dogma a and 
practices. bou 
An awareness of the deleterious cont in o 
quences of modernity does not necessita tors 
turning away from its political found: She 
tions. Anyone who, refusing to bury h dan 
head in the sand, desires to continue in tH the 
tradition of the enlightenment with all th fun 
this entails is still dependent on the polit sim 
cal culture with which it is so indissolubl 
bound up, that is to say, pluralist demo 
racy. Without tolerance there can be " 
enlightenment. When open-mindednt* 
disappears, that is the end of enlighte? 
ment and modernity; the surrender to fu" 
damentalism has taken its place. Is thi 
equally true of the majority principle 
What is to be said of the validity of cert#!” 
universals as preconditions of humanity’ 
With these questions we come, by ¥" 
of conclusion, to the political core of tht 
problem of fundamentalism. Do enlight 
Ment, modernity and pluralist democta 
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owe their existence to religious and philo- 
sophical principles which they themselves 
cannot establish? In the first sentence of 
our constitution, in which the dignity of 
man is affirmed without further explana- 
tion, we have the expression of a funda- 
mental principle of human civilization, as 
we understand this; this is not the expres- 
sion of a political fundamentalism for 
which different parties and states combat 
one another in order to subjugate and con- 
vert people of a different faith. 

As an example of this tension between 
the basis of a humanity that is unquestio- 
ned and politically presupposed, on the 
one hand, and, on the other hand, the fun- 
damentalism of a policy that leads to totali- 
tarianism, I quote a passage from the novel, 
“The Handmaid’s Tale”, by the Canadian 
novelist, Margaret Atwood, which appea- 
red in 1985. In this novel a woman attempts 
to break away from a totalitarian regime, 
and, in this attempt, has the help of people 
bound by religion, who risk their own lives 
in order to conceal her from her persecu- 
tors and to make possible her further flight. 
She thereby escapes from one kind of fun- 
damentalism only to fall into another. Even 
the organization of the meetings of the two 
fundamentalisms shows an unmistakable 
similarity. 

“One of the hardest things was knowing 
that these other people were risking their 
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lives for you when they didn’t have to. But 
they said they were doing it for religious 
reasons and I shouldn’t take it personally. 
That helped some. They had silent prayers 
every evening. I found that hard to get used 
to at first, because it reminded me to much 
of that shit at the Centre. It made me feel 
sick to my stomach, to tell you the truth. I 
had to make an effort, tell myself that this 
was a whole other thing. I hated it at first. 
But I figure it was what kept them going. 
They knew more or less what would hap- 
pen to them if they got caught.” 

Where does the difference lie between 
the fundamentalism of the Christians and 
that of the totalitarian politicians? The dif- 
ference is that the fundamentalism of the 
Christians is a fundamentalism without 
coercion, based on concern for the indivi- 
dual, and, in the political sphere, proves its 
value in cases of suffering and affliction. 
Political fundamentalism, on the other 
hand, aims to establish a system of totali- 
tarian rule to which everyone must sub- 
mit; a system of political coercion which 
has no respect for any personal convictions 
and standards of value which are outside 
the political realm, But it is the funda- 
mental principle of our liberal constitution 
that the state should respect the right 
of each individual to preserve his perso- 
nal identity. 

English translation by Greeley Stahl 
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“A ship will come, which will bring me one, 
whom PII love like none other ...”. In the 
text of pop songs we hear of the eternal 
love. Polls show that life as a couple is seen 
as the land of hope, as the place where inti- 
macy, warmth and tenderness are to be 
found, in contrast to the cold wastes of con- 
crete outside. But at the same time in recent 
years the dream of the fairytale prince and 
of happiness for ever after has developed 
deep cracks. On the screen and on the stage, 
in novels and in personal reports, wherever 
you look you see the turmoil of battle. The 
business of the marriage guidance counsel- 
lor is thriving, the family courts are busy, 
the divorce figures are high. 


It cannot be overlooked that the relation- 
ship between man and woman has funda- 
mentally changed in the course of this 
century. A new sharing has certainly ari- 
sen — but also new tension, conflicts and 
disputes. Many, from feminists to their 
most obstinate opponents, see women as 
the driving force in this development. 
What is different is how these changes are 
seen; either the woman is the victim who 
has finally started to defend herself, or 
she is the guilty party who is disturbing 
the old order. 

Let us look more closely at this much 
discussed, controversial and highly emo- 
tional theme, the role of the woman in 
the changes in the relationship between 
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E life used to be defined by a multitude of 


— traditional bonds — from the family and 
village communities, home country and 
religion to social status and sex. Such 
bonds always have two aspects. On the 
one hand they severely restrict the poss- 
‘ble choices of the individual. On the 
other hand they offer familiarity, protec- 
tion and a basis for stability and internal 
identity. Where they pertain one is never 

— alone, but cared for as part of a whole. 

This begins to look different during the 
transition to a modern society. There are 

his det then developments at many levels which 
ack in introduce extensive “individualization”, 
how t release of man from traditional bonds, 
dern: creeds and social relationships. For the in- 
conto: dividual this brings release from old con- 

d the: trols and constraints. On the other hand 

nan. the conditions which gave premodern 
man support and security are annulled. 
The demands of the job market, social 
and geographical mobility, pressure to 

ern x consume and the mass media, all serve to 
ize ty grind down, either directly or indirectly, 
in repeated thrusts in ever growing 
strength, many of the traditional bonds 
and social relationship which bind the in- 
dividual to his surroundings, his origins 
and his history. In the course of increas- 
ing secularization, pluralization of ways 
of life and competition between values 
and creeds, many relationships are dissol- 
ved which present a view of the world, 
which give life a meaning and which an- 
chor the individual existence in a larger 

h, , Cosmos. The gain in freedom to act has 

hee: its price: “Modern man (in Europe) has 

d: The been damned to freedom. He has no shel- 

ith Čr" A state of “internal homelessness” 
As becoming more common. 
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with it a fundamental change in marriage 
and family. What was once a working and 
economic union is taking on more and 
more the character of an emotional union. 
The development of the middle-class fa- 
mily brings “a sentimental replenishment 
of the intrafamilial space” *, to the crystal- 
lization of the privateness and intimity 
which characterize our modern picture of 
the family. It is presumably not a matter 
of chance that this happens in an epoch 
when traditional bonds are becoming 
fragile. The internal space in the family is 
clearly taking on a balancing function. It 
provides a substitute for the significance 
and social relationship which are being 
dissolved during the transition to the 
modern age. It is this increasing isolation 
and meaninglessness which encourage 
this desire for family: the family as home, 
to make the “internal homelessness” tol- 
erable, as a “harbour” in a strange and un- 
friendly world. 

The core of this development is a new 
understanding of love. It is the example 
of a both romantic and durable love, 
which grows from the close emotional 
bond between two human beings and 
which gives their lives content and sense. 
The basic idea can be described as fol- 
lows: The more other stabilizing factors 
fall away, the more we direct our need to 
give our life sense and content towards 
the pair relationship. More and more now 
we direct our hope towards another 
human being, a man or a woman. He or 
she is supposed to guarantee us stability 
in a world which is spinning ever more 
rapidly. 

With this background the modern mar- 
riage wins a new significance, just that 
with which we are familiar. Personal iden- 
tity is becoming more and more a basic 
theme of marriage. In exchange with the 
partner in marriage we are also looking 
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for ourselves °. We are looking for our bio- 
graphies, we want to reconcile ourselves 
to our disappointments and wounds, we 
want to plan our hopes and aims in life. 
We reflect ourselves in the other and the 
picture of You is essentially an idealiza- 
tion of Me: “You are a picture of my se- 
cret life” £, my “better Me”. Love and iden- 
tity are being directly interwoven. 


Love as Identity: the Special Role 
of the Woman 


The above discussion was intended to 
show the historical roots of the connec- 
tion between love and identity. The view- 
point has been neuter, with no distinction 
between man and woman. On the other 
hand more recent historical research has 
shown that the transition between pre- 
modern and modern societies has pro- 
ceeded separately for the two sexes. This 
A difference in development and experience 
is central to the following sections, par- 
ticularly to the question of why love has 
particular significance in the biography of 
a woman, has in fact the dominant role. 


Polarization of the Roles of the Sexes 


The family lost its role as working and 
economic community with industriali- 
zation in the 18th and 19th centuries. The 
biographical consequences for man and 
for woman are quite different. More and 
more frequently the man works outside 
the home. In keeping with the new role 
model of the rising middle-class the 
woman is allotted the inside of the house. 
Thus she no longer prepares the goods 
needed each day, but buys and consumes 
prefabricated objects. However her re- 
sponsibility is simultaneously widened to 
include emotional assignments, which in 
more recent work is described as “emo- 
tional” or “relationship work”. 


1/1992 UNIVERSITAS 


e 
There is thus a new division of resp 
sibility between man and woman, H, "°°°! 
responsible for the external world, prog 
sion and the public; she for home, hoy 
hold and family. Not only do the immẹ ` 
ate fields of activity become more dif 
ent, but also how “male” and “female”, Youl 
tures are seen. Clear polarization ocw A 
of the roles which society expects } a 
sexes to play. There is a dominant ig You 
that in the plan for the world there i 
complementarity between male and} 
male “characters”. The man is charac 
ized by activity, self-assertion, streng 
and intelligence; the woman by docil 
modesty, emotion and feeling. In thes A st 
sulting new role model the woman is: here 
garded solely in relationship to the m: start 
is defined and restricted by his interes sanc 
is seen as his personal helpmeet. 1 ware 
please him” is her first commandme and 
and inseparably connected to this + was 
serve him”. stric 

These principles are particularly clea! matt 
formulated by Rousseau in “Emile”: derl; 
essay on education which has becom one 
classic. The advice there to Sophie is: halv 
come such a real part of him that he ct! usef 
do without you any more and that! sexe 
feels far from himself the moment! func 
leaves you (...). Remember that you indy 
become a happy woman when your ht bou 
band is happy at home”. And elsewht! ¢Co! 
The woman is not created for her % guil 
sake but “to please him and to put her“ sub 
at his disposal”, “to make herself plea aye 
to her husband”, “to give in to her py Seru 
band and even to tolerate his unfairnt® °F 

When the roles of the sexes are seen! a 
this polarized way the woman is sal 4 3 s 
longer to be a person with her own ng The 
and demands. Invisibility and humit Th 
are the embodiments of female vi" s 
The woman should not achieve by act! it 
effort but remain passive and forget 4 % 


You 


(Pete 


The 


« 


a 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


——.- | 


f resp 
n. He 
l, prok 
e, how, 
imm¢ 
re diff 
nale”, 
N Occy 
ects tt 
ant id: 
here is 

and į 
haracte 
streng 
docili: 
n thes 
an ist 
the m 
interes 
eet. ‘I 
andmë 
this 4 


he cat 

that! 
ment ! 
you w 
our ht 
sewhe! 
her of 
it hers 
“pleas! 
her hv 
fairne® 
e seen! 
; said’ 
yn righ 
humil 
e yit 
by act! 


et abo! 


Digitized by Arya Samaj Foundation Chennai and eGangotri 33 


recognition and reputation. In the (ideal) 

male view of the woman her ego is extin- 
uished; she only exists as a reflection of 
male dreams. 

“Qh woman, you are not what you are! 

You are what we dream of you! 

You are what shines through the darkness 
into our enthusiastic view! 

Oh woman, let us sing, say, complain — 
You are what you perceive of us”. 

(Peter Altenberg, born 1859) 


The Principle of the 
“Halved Modern Age” 


A striking discrepancy can be established 
here. On the one hand the modern age 
started with the project of the Renais- 
sance, which aimed at liberation from 
wardship and promised universal equality 
and justice. In practice this programme 
was not realized at all but totally re- 
stricted to man, as though this were a 


| matter of course. If one regards the un- 
i derlying historical and social conditions 


one can infer that this restriction, “this 
halved modern age”’, can be definitely 
useful in practice. The new roles of the 
sexes do not arise by chance but are a 
fundamental part of the newly developing 
industrial society. The early phase of 
bourgeois society is the period when the 
economy is released from feudal and 
guild restrictions, but has not yet been 
subjected to the restrictions and protec- 
tive laws of the social state. In the 
struggle between competitors the rules 
for survival are often correspondingly 
hard. The role of the woman is designed 
to some extent as a contrast and antipole 
to the homo economicus of the market. 

€ connection is then not one of chance. 
The more the man must go out into the 
hostile external environment the more it 


| 1s the job of the woman to make life beau- 


tiful, to heal and to complete what has 
been wounded by brute force, to recon- 
cile existence to itself (Henriette Feuer- 
bach 1839). The woman is thus the vision 
of a better world, of a lost paradise. 

“The sweet world of the woman” 
should be a “happy and quiet oasis”, “a 
source of poetry for life, a residue of para- 
dise. We do not want this to be taken 
from us by “the question of women’s 
rights”, by unhappy blue-stockings or by 
overeducated economists. With God’s 
help we wish to keep them to as great an 
extent as possible away from the poor 
and poorest “worker”. (Nathusius 1871) 

The consistently occurring inequality 
of the sexes is from this viewpoint no his- 
torial “accident”, no small deviation from 
the path into modern times. On the con- 
trary, this inequality has a foundation. 
The assigned role of the woman as “angel 
of the house” (Virginia Woolf) serves the 
spiritual health of the man. He is the 
“modern man without shelter” who is 
looking for a refuge. 


The Price for the Woman and 
for the Man 


This connection between love and iden- 
tity has become an imperative of middle- 
class life, but also demands its price, 
namely that the woman should abdicate 
her own identity, her own independent 
possibilities in life. This can be clearly 
seen in education. In spite of the expan- 
sion of the public educational system 
there were hardly educational opportuni- 
ties for girls up to about the end of the 
19" century. Working class girls received 
rudimentary instruction in reading, writ- 
ing and arithmetic, and often not even 
this. Upper middle-class girls were taught 
the rules of etiquette, music, French, han- 
dicrafts and socially acceptable conversa- 
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tion. Every hint of independent interest 
was damaging to the marriage prospects 
and therefore excited suspicion. Educa- 
tion for girls stopped where independent 
understanding of a subject began. 

“Every woman really learns only from 
the man whom she loves and she learns 
exactly what and how much the loved 
and loving man gives himself the pleasure 
of teaching her. What happens in real life 
is that girls marry and are then educated 
in marriage. Equally sisters, daughters 
and nurses can be made into something 
by brothers, fathers, invalids or old men, 
when the women serve the men with a 
warm heart”. (Programme for the Conser- 
vative Party of Prussia, drawn up by Paul 
de Lagarde 1884) 

After the end of school the older 
daughters had to start waiting for the hus- 
band. As there were no socially recog- 
nized ways of living apart from marriage 
and motherhood every effort was di- 
rected towards marriage. There came the 
hunt for the husband, for the “good 
match”. 

“A good match — that was the aim of 
all the friends of my youth. For a good 
match they would tie their bodies tight, 
wash themselves, sing and dance when 
they felt half dead. For a good match they 
would lie or play the hypocrite (...). 
They were trained for a good match like a 
young pointer for the hunt. And they 
were on the hunt from the moment they 
exchanged children’s dresses for dresses 
with trains.” (From the reminiscences of 
the authoress Clara Miiller-Jahnke, born 
1860.) 

And when the safe harbour of marriage 
had been reached? Then many middle- 
class women felt what sociologists call 
the “loss of function in the family“, which 
researchers on the role of women charac- 
terize as the “great domestic emptiness”, 
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their form of existence — “the moth hg! used 
of domesticity” (Bettina von Arnim): alter 
“cotton wool of everyday life” (Virgin ing, 
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Majority scientific opinion admitte won 
showed little interest in such “proble of u 
of women” for a long time. On the œ bart 
trary, prominent authors in the 192  “ 
right into the 20" century transfigur 
this polarization of the sexes into: 
achievement of civilization or to a ht disa 
tional necessity. Interestingly it was fy '"¢V 
in novels and dramas (more written! q0 
women than by men) that attention» “P: 
drawn to where questions were seth ° 
to the surface, to where desperation © et 
building up behind the middle-class fas ject 
des. a 
“He is a man and I am a woman. Ë es 
life is fulfilled and mine is empty, in 9" |. 
as he does not fulfill it” (Vita Sackvl T 
Wea) 5 Wol 

We men, we produce and research” oreg 
work, we have office and profession jc, 
our little pleasures and our little vic con 
but what do women have, who can™ The 
live in love and hope in love?” (Herm nc 
Hesse)’. | mis 

In the meantime more recent reset atio 
has repeatedly examined and descr eac 
this role division of the sexes. In pa% «< 
lar this research has brought to attenti 
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how this causes women to suffer limita- 
tions, injuries, even deformations, while 
men are in many ways the beneficiaries. 
Admittedly it then becomes evident that 
women are not only the passive victims 
in the scenario of the division. Women 
develop their own aims and plans, strate- 
gies of self-assertion and defence. These 
have been described as the “cunning of 
the weak” ° and the “vengeance of the 
victim”. " Flattery and caresses bait him 
and entice him, bind him and chain him. 
The “strength of female weakness” °? is 
used against the man. When there is no 
alternative, no other way of earning a liv- 
ing, then the man must become an object, 
to be exploited in the interests of the 
woman. In the context of the polarization 
of the sexes love often becomes ware for 
barter. 

“When there are dramatic inequalities 
between men and women and when 
women occupy a clearly subordinate and 
disadvantaged social position, then they 
inevitably become psychologically un- 
equal too. Then men and women are in- 
capable of understanding each other and 
of regarding each other as human beings. 
Instead they use each other more as ob- 
jects and try to become the winner in the 
game which is sometimes known as the 
‘battle of the sexes’, in which sexuality 
is exchanged for commitment and se- 
curity.” 3 

The “halved life” — the male world of 
work and the female world of family — 
creates this clear separation in everyday 
life, each with its own purposes and aims, 
conflicts and crises, ambitions and fears. 
The result may not be communion and 
understanding, but the converse, namely 
misunderstanding, distance and alien- 
ation. You live next to each other and past 
each other, 


“She let Miles sit at her feet and, while 


her hand rested on his hair, she plan- 
ned how she could keep him overnight 
in London. She knew that he had his 
book to write; she knew that he worked 
hard; but she could not see that twenty- 
four hours should make so much diffe- 
rence (...). Then he stayed of course. But 
he loved her less afterwards. He valued 
planning his life according to a time- 
table: a time for reading and a time for 
love. Evelyn disturbed this system; for 
her all times were there for love (...). 
Love and a woman were not enough for 
the active mind. Love and a man were 
however more than enough for a hungry 
heart and an unoccupied spirit” (Vita 
Sackville-West). * 


Women on the Search for 
New Life Models 


There have been rapid changes since the 
start of the modern age and the rise of the 
middle-class family. The release from tra- 
ditional relationship was first restricted to 
men, but also became perceptible to 
women, initially towards the end of the 
19" century but then very markedly since 
the 1960s. For example in education: 

“The extension of education has produ- 
ced particularly profound changes in the 
area of higher education for girls. In 1921 
only 0.7 per cent of the young people be- 
tween 16 and 19 receiving higher educa- 
tion in Germany were girls. In 1956 the 
corresponding percentage in the FRG 
was 3.8, in 1975 16.2. In 1955 only 0.8 per 
cent of girls in this age group were study- 
ing, in 1975 5.9 per cent.” z 

Here we see a developing tendency 
which signifies an historical upheaval in 
the biography of the typical woman. Ac- 
cording to the middle-class model of the 
19t century it was the fate of young 
women to wait, in the hope that the 
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“right one” would come along and lead 
her into marriage. In contrast, today 
young girls and women are trained for 
the “self-written biography” which the in- 
dividualized society demands. The classi- 
cal question of the 19" century was: Is 
she pretty enough, gentle enough, modest 
enough, to please a man? Towards the 
end of the 20" century there is an addi- 
tional and possibly more important ques- 
tion: Will she manage to achieve an ad- 
vantage in the competitive educational 
system? Can she collect enough points in 
the fight for trainee positions or a univer- 
sity place? 

Similar developments are evident in 
other areas. A basic pattern becomes 
clear. As a result of changes in eduction, 
profession, family cycle, the legal system 
etc., more and more women are at least 
partially freed from their familial bonds. 
They can expect less and less support 
from their husbands and are forced, albeit 
often in an inconsistent manner, to be in- 
dependent and to support themselves. 
The subjective side of these changes is 
that women today increasingly develop or 
must develop expectations, wishes and 
plans for life which are no longer exclusi- 
vely related to their families, but to their 
own persons. They must learn to plan 
their own existences, at least economi- 
cally in the first place, without the help 
of men. They can no longer see them- 
selves as an appendage of the family but 
must see themselves increasingly as indi- 
viduals with their own interests, rights, 
plans and possibilities. What is even more 
important is that more and more women 
are collecting their own experiences of 
what life is like outside the family, of 
what chances are offered and of what the 
disadvantages are. For the first time there 
is a real choice for many women: life 
without family, husband or child. For the 
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first time there is a competitive 7 
model, no longer that of the mothe 
the family, but that of the indepeng, 
and free woman. The typicality of ; 

normal female biography, with its sp, : 
and aims, is replaced by a new varie 
While traditional milieus and forms of} 
continue to exist groups with other or a 
tations and resolutions grow up. Here; 
personal expectations and experience} 
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the women, a part of her personal calls 
They become an internal criterion! «J 
which she measures much else — such; plete 
the relationship to the husband andt exis 
existence for the family. 
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The Stake to a Claim on 2a 
“One’s Own Life” 

puts 


In the sixties many people began to the 
tance themselves from the tradition thin 
roles and to look for new forms of life) T 
: ; See isp 
first this search was limited to sm D”, 
groups but later influenced wider æ ber 
wider circles. Let us now look at sor sibi 
important milestones in this devel to 
ment. 

Firstly, when Betty Friedan’s bo 
“The Feminine Mystique” appeared i 
1963 it attained enormous sales and ¥ 
One instigator of the new feminist mo 
ment. This effect can presumably bet 
pained on the basis that it reveals a p 
lem which numerous women had sect 
felt but had never dared to discuss. I 
the problem of a generation of wom I 
caught in the no-man’s land between ° es 
and new expectations. The pattern 0 é 
traditional biography is already t00 M 
trictive for them, but other and bros“ box 
possibilities are hardly available. W Jai 
are mostly middle-class women of go 
education who have worked for A 10] 
years in a more or less well qualified H 
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l tion and who in this time have built up 


many habits and expectations of an inde- 
pendent life. They have then found them- 
selves in the posh suburbs, bound to an 
existence with man and child, house and 
home. As Friedan describes it, many of 
these women have the feeling that they 
are losing themselves, that a part of their 
personal internal life is dissolving. What 
remains is a diffuse feeling of emptiness — 
“the problem without a name”, as Friedan 
calls it. This is evident in interviews: 

“I feel somehow empty incom- 
plete ... I have the feeling that I don’t 
exist at all.” 

“The problem is that I am always either 
the mummy of the children or the wife of 
the vicar, but never myself.” 

“Pm the one who makes the food, who 
puts on the trousers who makes the beds, 
the one you call when you need some- 
thing. But who am I?” 

The inflammatory question, “Who am 
I>”, reveals the claim of a growing num- 
ber of women to a right to their own pos- 
sibilities and challenges in life. According 
to Friedan the only possible answer must 
be that women should develop their own, 
independent plan for life. In particular, 
marriage is evaluated differently and no 
longer regarded as the highest and single 
aim in life. It is more the case that women 
should develop their own abilities and use 
them in society: “The only way to find 
oneself as a person is through one’s own 
creative work, and this is as true for 
Women as for men.” ” 

„lt is obvious that Friedan’s introduc- 
tion of a “new plan for life” is designed 
for middle-class women. Nevertheless the 
argument which extends through her 
book has wider implications. It is the 
claim which is made, which must be 
Made, when the process of individualiza- 
tion influences the typical female biogra- 


phy. Women are no longer prepared to 
exist as an appendage for others. They 
want to be someone themselve, to do 
something themselves. 

“To find yourself as a person.” This is 
the goal which was adopted by the new 
feminist movement, arising in the mid- 
sixties. There can be no doubt that this is 
basically a movement of educated middle- 
class women. However the resultant im- 
pulses extend, in many forms and with 
some distortions, into the motley world 
of advertizing, into film and television, 
into books and newspapers. The ambiti- 
ous demands are thus popularized and 
either given new content or tamed and 
adapted. It is now a question not of “self- 
realization” or “emancipation” but of a 
little more freedom and independence in 
everyday life. Such expectations appear 
everywhere, in both normal discussions 
and in scientific polls, with so-called ca- 
reer women and with the “average” 
housewife in the suburbs. In accordance 
with their own origin and class more and 
more women articulate the expectation of 
the individualization process: the claim to 
a piece of “one’s own life”. 


Revolt against Love as Identity 


It now cannot be overlooked that much 
explosive material is collecting in the rela- 
tionship between man and woman. To 
some extent this is objectively predeter- 
mined. On the one hand more and more 
women work and are subjected to the job 
market. On the other hand comparitively 
little has changed privately. Although 
many men support equal rights „in princi- 
ple”, in practice it is still the women who 
do most of the work in the house and in 
bringing up the children. The world of 
emotion is still regarded as especially for 
women. In other words, the wife is sub- 
jected to the pressures of individualiza- 
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tion (competition, limited time, hectic, 
planning) during the course of the day 
and in the evening is supposed to give her 
husband the other world, to be a paragon 
of patience and relaxation. Many women 
are demoralized by all these demands. 
They must live with the burden of this 
double role, make compromises at work, 
and have little free time and relaxation. 
Understandably this incites many an envi- 
ous comparison with the husband: Why 
are the privileges and duties so unequally 
distributed? 

As is well known, the disadvantageous 
position of women is no modern inven- 
tion. On the contrary, in earlier centuries 
women were under the control and domi- 
nation of men to a much greater extent. 
Nevertheless the present hierarchy of the 
sexes is of increasing explosiveness and 
social dynamism. Firstly, the inequality 
today is not legitimized to the same ex- 
\ tent as before as a clearly defined com- 

ponent of the religious world order, but 
is in contrast to the new ideal, as sum- 
marized in the principle: “Men and 
women have equal rights.” Moreover 
changes in the demands in bringing up 
children and in education also have their 
effect. Women of the younger generation 
have been raised to more independence 
and self-assertion and are more conscious 
of their own interests and more ready to 
defend them. 

The tensions between the sexes thus 
become more acute. Conflicts become 
more open and can even be analysed em- 
pirically. Thus polls show that women 
tend to be less satisfied with their mar- 
riages than are men and to think of di- 
vorce more frequently. Statistics also 
show that it is mostly women who initi- 
ate divorce proceedings. These are all in- 
dications that women are less and less 
prepared to accept the form of life practi- 
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Freedom too has its Price 


Ir must be admitted that the upheaval in 
forms of life has brought women not only 
new chances, but also new problems. 
Firstly there is the problem that can be 
called „the poverty of the single woman”. 
With this is meant women of poor educa- 
tion, poor working conditions and poor 
wages. Such women are only one hus- 
band away from the necessity for social 
assisstance — and if he is missing, as with 
the growing group of single and divorced 
women, then the result is the “feminiza- 
tion of poverty”, as described in many 
studies. At the other end of the social 
scale is another problem, which is just 
coming to be recognized. It concerns 
those women with an independent suc- 
cessful career who often have a high price 
to pay in private life: “The loneliness of 
the successful professional women.“ 
Developments of this type have been 
described, for example, by the psychol- 
ogist Jean Baker Miller. Her experience is 
that the problems which bring women to 
therapy have strikingly changed within a 
few years. In the early seventies most of 
the women who came were middle-aged, 
had married young, brought up their 
children and then finally recognized what 
possibilities they had given up. Today 
however those who seek therapeutic help 
are often professionally successful and in- 
dustrious women of the younger genera- 


' tion, single or divorced, in whose lives 
/ the need for personal relationships re- 
| mains unfulfilled. For hardly any man is 
í prepared to act as houseman for such a 


woman and to care for and maintain her 
neglected emotional life. The consequen- 


| és are predictable, as Jean Baker Miller 
į Writes: “Either both partners are totally 
¢ Occupied to devoting themselves to tradi- 
| tonal ideas of success, so that neither has 
| He energy to work on the relationship. 


Or the career woman establishes that she 
has no partner at all.” ? 


“Freedom of Choice” — the Offer of 
Competitive Models for Life 


Many books euphorically and proudly an- 
nounce the results. Women have finally 
been befreed from men. Other books des- 
cribe the situation predominantly gloo- 
mily and opine that women remain the 
permanent victims of history. Both these 
pictures fail to include an important part 
of reality. It is namely a characteristic of 
the present time that the forms of life for 
a woman are pluralized and that this 
brings both new chances and new inse- 
curity. Instead of the unitary model an 
offer of competitive models arises and 
these differ according to the group and 
segment of the population, the ruling 
party and the state of the economy, and 
of course on the age and familial status. 
In particular three models have evolved: 

The first model accepts the forces and 
developmental tendencies of the indivi- 
dualized society. This is called “equaliza- 
tion with the man”. According to this a 
woman should receive the same chances 
and be subjected to the same risks of the 
industrial society as are men. This is ad- 
mittedly only possible if women inter- 
nally shed everything that belongs to “the 
existence for others”. They have to learn 
how to assert themselves, with ambition 
and force, so that the best (wo)man wins 
in the general competition. 

But no society can only function on the 
principle of “each for himself” or “each 
against all”. For no society consists only 
of physically and psychologically healthy 
thirty year olds. Everywhere there are 
poeple whose ability to achieve is res- 
tricted and who even require the care of 
others — children and the old and sick. 
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These are the weak points in the indivi- 
dualized society. Thus you still need 
someone who will fill the gaps of the “ex- 
istence for others”. This can, at least par- 
tially, be carried out by professionals. But 
that costs money and the national treasu- 
ries are empty. The obvious solution is 
then to employ an old and proven tradi- 
tion, i. e. the woman. Thus it is not an an- 
achronism, but much more an inherent 
property of the system, i.e. the limits of 
the individualized society, that towards 
the end of the 20% century there are still 
many and repeated expectations, admoni- 
tions and instructions which emphasize 
the special “character of the woman”. She 
is to practise “the gentle power of the fa- 
mily”, as an oasis and niche in a world 
which only respects economic rationality. 
Finally, there has arisen in the feminist 
movement the concept of the “new 
woman”. She will not let herself be res- 
tricted to the traditional frame defined by 
kitchen and child. But she also does not 
wish to adapt like a greyhound to the 
compulsions of competition and career, in 
the far too serious games of power in the 
hierarchy. No: she wants more, a way 
which leads away from the false alter- 
natives. 

The question is only: What does that 
mean in practice? There is not yet a bio- 
graphical sketch which is worth mention- 
ing, just the search for this. Thus each 
woman must find her own answers, 
based on her personal reality, on the ec- 
centricities and individualities of her own 
family and profession, in negotiation with 
the surrounding world and with her col- 
leagues, with her husband and with other 
women, and last but not least with the 
many layers of her own personality, 
where so much is in upheaval and where 
the old lies hidden under the new. Thus a 
biography can be planned by personal 
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The future has always fascinated mankind, 
even more so than the past. However pre- 
dictions are unreliable; they succeed only 
within a narrow context and are often 
wrong. In the natural sciences there is a 
contrast between the certain or almost cer- 
tain predictions of astronomy and the unre- 
liable forecasts of atmospheric behaviour 
such as the weather. Climatic prediction lies 
beyond the theoretical range of weather 
forecasting and is always qualified. Such 
predictions can be about the death of the 
earth through heat or cold or the appear- 
ance of the next Ice Age, or about anthro- 
pogenic effects such as the “nuclear winter” 
or the “greenhouse effect”. The latter empha- 
size human responsibility. 


It is now twenty years ago that Carl- 
Friedrich von Weizsäcker gave his famous 
lecture on the “Art of Prediction”. In this 
he addressed, none too seriously, the 
question of the identity of the first fore- 
caster of the future. Probably not the first, 
but at least a very early forecaster was 
Thales of Milet, who predicted for 585 
B. C. an eclipse of the sun, which actually 
occurred. According to von Weizsäcker: 
“Thales knew as well as one can know 
anything that an eclipse of the sun would 
take place; what he did not know was if 
they would be able to observe the sun on 
this day, because that depended on 
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The Problem of the Degrees 
of Freedom 


Now the weather is not so mysterious and 
can be predicted within limits. It is how- 
ever more complicated than astronomical 
events and this is connected to the num- 
ber of degrees of freedom. 


To understand this let us imagine a 
sphere which is attached to a track, on 
which it can move either forwards or 
backwards. If the track is straight this 
corresponds physically to a single dimen- 
sion. If the initial position of the sphere is 
characterized as “zero”, forward motion 
along the axis of the track is positive and 
backwards motion is negative. If we tip 
the track a little then, as a result of grav- 
ity, the sphere can only move in one di- 
rection, corresponding to a single “degree 
of freedom” in the single dimension. The 


Or sor 
is mo 
n oft 
predict 
culty., 


\ movements of the planets on their 
“tracks” round the sun and of the moons 
4% on their “tracks” round the planets are 


‘f very similar to this and only a little more 
complicated. 


If we remove our sphere from the 
track, so that it now sits on a table, we 
have a second dimension. Expressed geo- 


causes graphically, one dimension could be the 
ween West-east direction and the second north- 
ee south. The freedom to move in both di- 
p mensions allows our sphere many more 
Jied Ck Variants for its motion. Let us divide our 
man table into an arbitrary number of fields 
s publ (16 or 100 or a million). As a result of | 
‘a some undefined external effect our sphere 
nee could be in any of these fields after a cer- 
‘Clim: ‘in time. The number of these fields 
Jop- (Strictly speaking less the field in which 
92. the sphere was at the start) is the statisti- 

cal number of degrees of freedom. This 

obviously depends on how finely we 
a Want to resolve the position of the sphere 
jer on the table. 
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The Complexity of the Weather 


With an air molecule or a larger volume 
of air in our atmosphere there is now a 
third dimension, namely vertical move- 
ment, and the number of degrees of free- 
dom is correspondingly raised. We have 
now moved into the area of meteorology, 
which covers much more than air move- 
ments, the “wind”. Even if we reduce me- 
teorology to the weather we still have to 
discuss temperature, water vapour con- 
tent (= moisture), liquid water and ice 
content (sometimes visible as clouds), 
pressure and precipitation as the most im- 
portant “weather elements”. 

To extend the analogy with the sphere, 
we can imagine spheres of different col- 
our, a green one for air pressure, a red 
one for air temperature, a blue one for 
wind, and so on. At a certain time all 
these spheres lie on definite fields on the 
table or in the three dimensional space, 
which correspond to their initial values 
measured in the atmosphere. The “synop- 
tic” (total) number of degrees of freedom 
can then be calculated according to the 
mathematics of combinations (for exam- 
ple 100° = 10" for 100 fields for each of 
the 6 weather elements). 

In meteorological reality the different 
spheres are not independent of each 
other. For example, when air moves up- 
wards it becomes cooler; for physical rea- 
sons warming is excluded (i.e. with a clo- 
sed system or in an adiabatic process). 
Also there are certain trends towards con- 
servation (autocorrelations from the sta- 
tistical view point) which forbid arbit- 
rarily large changes within a short time. 
This reduces the numbers of degrees of 
freedom. In spite of this their number is 
very high, or even gigantic, when we re- 
member that the air in the atmosphere 
does not consist of a single molecule or 
definite volumes defined in some way, 
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but of very many components, each with 
very many degrees of freedom. 

A further complication results from the 
attempt to separate cause from effect. 
Highly simplified, one can see the situ- 
ation as follows. As a result of a certain 
amount of solar energy (an external influ- 
cence on the atmospheric system) three 
dimensional movements occur, the so- 
called atmospheric circulation, and this 
has certain effects on the weather, namely 
definite values for the temperature, preci- 
pitation etc. at individual locations on the 
surface of the earth. On the other hand 
the changes in temperature in the neigh- 
bourhood of the earth, which have occur- 
red for any reason, and which have up to 
now been seen as effect, can themselves 
cause changes in circulation and thus in 
the weather. In fact the different causes 
are connected to each other to a large 
extent and the effects are coupled with 
the causes, giving a highly complicated 
“net-work system”. 


Limitations of Weather Forecasting 


We are familiar with the results of the 
methods of weather forecasting from the 
daily “weather report”. These methods are 
based on measurement of the so-called 
initial state of the atmosphere at a certain 
time, followed by a mathematical extra- 
polation into the future with definite 
steps in time (usually of some minutes). 
For this extrapolation the physical laws of 
the system, particularly of the circulation, 
must be used. Seen mathematically this 
means that the complex of causes and 
weather elements is treated by means of 
equations (in fact “prognostic” equations 
which include time) in order to calculate 
trends in the weather. Because of the 
complexity of these equations the desired 
values (the weather elements in the fu- 
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ture) can only be calculated approxi | 
tely. pee 
To master this problem profound ¢ Puce 
plifications must be introduced. The m e 
important are: Fir 
— Not all, but only a selection fy. towa. 
the complex of causes and weather; Thes: 
ments are treated. i 85 
— Not all known relationships are, pot | 
cluded. There are of course also unkno and i 
relationships which certainly cannot be} ther 
cluded. lowe 
— The spatial resolution is very, Th 
tricted. catio 
Such simplifications are typical: of th 
“models”. As the circulation is of prim: foun 
importance one speaks of general cira mole 
tion models (GCMs). | bal s 
In the usual GCMs of weather forew circu 
ing the spatial resolution is convent clud 
nally of some hundred kilometres. 0: their 
must imagine a regular grid like a hairr caus 
placed over the earth. All relevant 1 and 
matic elements are then calculated Í apar 
each element in the grid in steps in te Se 
up to perhaps 24 hours in the future.) erros 
include the third spatial dimension a5 ™ © 
tem of these hair nets must be placed! ™4u 
top of each other from the earth up tot and 
lower stratosphere, at a height of ab? TA 
20 kilometers. A rough calculation, wit ue 
net of 200 by 200 kilometers, with! oe 
layers in the model, and ten parame ie 
2 10.9 € a 
for the state of the individual COTE es 
nents, gives the result that the total $ bh se 
tem must be defined by ten million j 
meters. For each of these there pe“ 
the many degrees of freedom which! The 
have already discussed and which ™ T, is 
be extrapolated into the future, i1 © «oir 
and approximately. This is clearly “clir 
enormous undertaking, for which the fi Ove 
gest computers in the world wa stat 
hardly be adequate. Many scientists “| exar 
fact right when they maintain that” 
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Proxy eather system is one of the most com- 

plicated systems in natural science. But 
und s even worse is in store for us, in the “cli- 
Che m matic system”. 

First however we must edge our way 
on fy towards the limits of weather forecasting. 
ther ¢ These days the 24 hour weather forecast 

is 85 per cent accurate, which is actually 
S aret not bad in comparison with economic 
inkno; and political prediction. However the fur- 
10t bet ther we dare to look into the future the 
lower the reliability becomes. 

This is a result of the physical simplifi- 
cations. It is particularly significant that 
pical | of the 18 decimal orders of magnitude 
f prims found in nature (from 107° meters on the 
il cir molecular scale to 10’ meters on the glo- 

|bal scale), only three are covered by the 
-forecs circulation models (GCMs). The ex- 
onven cluded “subscalar” effects grow, force 
res, 0: their way into the “model scale ” and 
a haire cause the calculations from the model 
antó and reality to drift further and further 
lated Í apart. 
sintic Secondly there are causes of numerical 
‘uture.) error which lead to increases in the errors 
‘on asi in estimation with the mathematical tech- 
placed: niques used for approximation. All in all 
up tot and without discussing details, theoretical 
of abs Meteorologists have estimated that the 
yn, wit theoretical limit of weather forecasting — 
Tae theoretical” means with the greatest con- 
arame ceivable expenditure on the model — must 
1 conf be about a month. At the moment this 
total § Means in practice some days, perhaps ten 
foam YS for very rough forecasts. 


very r 


e pew 

which“ The Transition to Climate 
ich M ty Bi : 

- st. 'S internationally understood that the 
Jeary! climate” lies beyond this limit. The term 
ht eb a Mate” means an average of the weather 
d woe er days or months, but includes 


| S 2 . . . . 
ists a tatements on statistical variations in, for 
-l f e: i 7 
pġ “ample, mean daily changes. “Climate” 
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therefore sets a lower time threshold for 
the resolution of atmospheric pheno- 
mena. There is no corresponding upper 
time limit, which means that “climato- 
logy” covers periods up to the age of the 
earth, namely about 4, 6 thousand million 
years. 

From the physical point of view there 
is thus no essential difference between 
weather and climate, just that climate and 
its changes extend over much greater peri- 
ods of time than does weather. Thus cau- 
ses of variation play a role which in short 
and long term weather are unimportant. 
Examples of these would be continental 
drift or long term changes in volcanic ac- 
tivity or in solar radiation. Finally proces- 
ses in the ice of the earth (cryosphere), 
and in the land (long term processes such 
as continental drift) and in the biosphere 
(particularly vegetation) must be “cou- 
pled” with the atmosphere, with the re- 
sult that a much more inclusive “climatic 
system” is derived from the “weather sys- 
tem”. 

It will now be quite clear that the self- 
appointed forecasters who prophesy sum- 
mer or winter weather for months in ad- 
vance belong in the same box as the in- 
ventors of perpetual motion. Even if the 
newspapers go wild about such achieve- 
ments: they are fairy tales. We must thus 
draw the logical conclusion that changes 
in climate cannot be predicted. 


Two “Dead Certain” Climatic Forecasts 


What is correct in this inference is that 
predictions of the multifarious and com- 
plex events in the atmosphere beyond the 
theoretical limit of a month cannot now 
(and will never be able to) be made step- 
wise on the basis of circulation models 
(GCMs) or of other less complicated 
techniques. There is however still the 
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possibility of conditional forecasting. The 
condition is that a definite cause within 
the multifarious cause-effect complex in- 
creases its influence to such an extent that 
it clearly dominates over all other me- 
chanisms. Moreover the behaviour of 
this dominant effect must be predictable, 
either with certainty or with high prob- 
ability. 

When we think once more of the 
eclipse of the sun it is not surprising that 
the most convincing approaches to such 
conditional climatic forecasts have been 
in the realm of astronomy. They are con- 
nected with the life history of the sun, the 
irradiated energy of which, coupled to a 
favourable distance from the sun, permits 
the existence of life. Now nothing on 
earth or in the universe is eternal, and 
this includes the life of our sun. The sun’s 
fuel is hydrogen, from which it forms hel- 
ium, like a gigantic fusion reactor. Astro- 
nomers estimate that the sun will have 
consumed all its hydrogen within about 
five thousand millions years and will then 
extinguish. Without any doubt this means 
that the earth will then freeze to death. 

There is a second prediction which is 
no less drastic and which is also based on 
astronomy, namely that the aging sun will 
become hotter and hotter. This is because 
the zone of the nuclear reaction, which is 
now in the interior of the sun, will extend 
more and more towards the outside as 
the store of hydrogen becomes less. This 
means then that the sun becomes not 
only ever hotter but also ever bigger. It is 
estimated that as a result of this the mean 
temperature of the earth’s surface, which 
is now +15 °C, will rise to +50 °C in 
about two to three thousand million 
years, and will cross the 100 °C mark in 
four to five thousand million years. This 
means the loss of all water and finally 
death from heat — a relatively short time 
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above. Thus, before its collapse and d the 
« -aD “ _[» ee istics 
as a “white” or “black dwarf”, the sun, differ 
expand gigantically and, in the form y T : 

§ iant”, will swallow the ea ; 

red gl rth. aE 
the c 
The Next Ice Age clima 
will Definitely Come Age”) 
ume 
Now the next thousands of millions about 


years are so inconceivably far in the} for e3 
ture that we must still ask ourseli ca, S 
What will happen before this? Also t and e 
relativeness of the two climatic forecs the si 
we have made is evident, as the death! resul 
cold of the earth has no significance wh: parts 
soever if it has already died of heat. | annu 
There are in fact also possibilities {i lowe 
climatic forecasting for the not quites He 
distant future, of course again int matic 
sense of conditional forecast. For thel time 
ten years hardly any doubt has remati lation 
that the coming and going of the “ ing “ 
ages” (cold periods, glacials) and thei on € 
tervening warm periods (interglacials) the | 
connected with the fluctuations of t been 
earth’s orbit round the sun. These flua: skete 
tions of the so-called orbital paramet dred: 
(eccentricity of the orbit, inclination peak 
the axis of the earth, direction of # 120C 
earth’s axis) exhibit cycles of betws tae 
about 20000 and 100000 years. oh 
cause considerable variations in “> $ 
e b > epee “ant and 
radiation (particularly its distributio": 
the earth’s surface) and within this ” sett 
of time they take on a dominant wb hard 
acter. Roe 
As early as 1920 the Yugoslavian me alot 
matician Milankovitch attempted Ries 
velop an Ice Age hypothesis on this ; in re 
This has however been convincing) 4. conc 
cessful only more recently, with the® tabi 
ability of climatic modelling and ™, whe 
sibility of considering feed-back ° y tren 
(particularly between the atmosphere” 
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escrih, the cryosphere) and sensitivity character- 
ad des istics (different reactivity of the climate in 
Suny different regions and at different seasons). 
TM ( For example, with the help of climatic 
1. models, it has been possible to simulate 
the climate of 18000 years ago, at the 
climax of the last Ice Age (Wiirm “Ice 
Age”), in a satisfactory fashion. At this 
time the areas of ice on the earth were 
lions: about three times as large as today, with 
1 thei! for example ice over all of North Ameri- 
urselit ca, Scandinavia, almost all of England 
Alsot and elsewhere. This then caused a drop in 
forec the sea level of about 140 meters, with the 
death! resulting disappearance of for example 
ce wh parts of the North Sea. The mean global 
eat. annual temperature was then about 5 °C 
lities f| lower than today. 
quite) However to compute the course of cli- 
1 int matic fluctuations within a reasonable 
r thek time one has to dispense with using circu- 
remit lation models (GCMs). The correspond- 
the ‘ ing “transient” models are therefore based 
d the! on drastically simplified simulations of 
cials)e the energy balance. It has nevertheless 
s of ù been possible in this way successfully to 
e fluc Sketch the climatic history of the last hun- 
ramet dreds of thousands of years, including the 
nation’ Peak of the last warm period about 
n oft 120000 years ago (Eem warm period), 
betwe the appearance of the last cold period 
Pt about 70000 years ago (Wiirm “Ice 
in st Age”), its climax about 18000 years ago 
ution! 22d its end about 11000 years ago. 
this o) Our present warm period passed its 
ant peak some millenia ago and there can 
hardly be any doubt that we are moving 
an mat Tai a new “Ice Age”. There is also no 
to COubt, if the climatic models are correct, 
is be that the climax of the next Ice Age will be 
ingly Fea 60 000 years. This is a further 
the w Gee climatic forecast. That its re- 
d theP el is only relative becomes clear 
ak tH end one expresses the forecast as à 
phere b in temperature: namely of about 
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0,01 °C per century, for the northern 
hemisphere or for the mean annual tem- 
perature of the earth. Even if we ignore 
the moods of the weather by taking val- 
ues averaged over many years there have 
still been fluctuations in the last 10000 
years of about 1 to 2 °C (again for the 
mean hemispherical or global tempera- 
ture). Although these fluctuations have 
serious social and economic consequen- 
ces there have hardly been attempts to 
forecast them. Is is also clear that they are 
very much greater than the trend which is 
leading us to the next “Ice Age”. Thus, 
however interesting the “Ice Age” prob- 
lem is from the scientific point of view, it 
has very little significance for the climate 
in the next decades or centuries. 


The Nuclear Winter 


We must now consider the influence of 
man, which is unfortunately far from ad- 
mirable. Of course we all hope that the 
most recent developments in east-west 
politics will save us from the horror scen- 
ario of a nuclear world war. Nevertheless 
climatologists have studied this problem 
in detail and once again developed condi- 
tional climatological forecasts. It does 
seem that these studies have succeeded in 
raising the inhibitory threshold for such a 
misanthropic madness. 

These studies are again based on cli- 
matic models, in fact on the more detai- 
led atmospheric circulation models 
(GCMs). Most scenarios start with the 
assumption that explosions and fires will 
cause the release of three to five million 
tons of dust and soot, initialy into the 
lower atmosphere, which means up to 
about five kilometers. This would be 
mostly in the middle latitudes of the 
northern hemisphere. The resulting at- 
tenuation of solar radiation in these latitu- 
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des would result in a drop in temperature 
of about 15 to 20 °C, so that summer 
might suddenly change into “nuclear 
winter”. 

After some months the particles of 
dust and soot would reach the strato- 
sphere (above about ten kilometers from 
the surface) and then would be distri- 
buted throughout the world. The drop in 
temperature would then not be so mar- 
ked but would be perceptible everywhere. 
The first calculations based on climatic 
models suggested that an atomic world 
war could lead to an artificial “Ice Age” or 
could even cause the earth to be totally 
covered with ice. More recent calculations 
have not confirmed this. Nevertheless it 
is really probable that there would be 
marked cooling by several degrees 
throughout the world for many years. 
This would be at least as pronounced as 
during the “little Ice Age”, which reached 
its extremes in 1600 and 1850, and which 
caused much more severe winters than 
today, with cool summers, advancing gla- 
ciers and failed harvests. A final possible 
effect of a worldwide nuclear war con- 
cerns the “ozone layer” of the upper at- 
mosphere (stratosphere) which protects 
us from the biological damage caused by 
the hard UV radiation from the sun. This 
could be reduced throughout the earth, 
ee would mean a “nuclear ozone 
hole”. 


The Greenhouse Effect 


Another anthropogenic scenario, of 
which scientists have been warning us for 
at least 100 years and which has also 
been discussed politically for some years, 
seems unfortunately to be developing 
into a reality. The only remaining ques- 
tion is to what extent we are still capable 
of hindering world-wide climatic changes. 
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The international conference on atm 
pheric changes in Toronto (June 19; ke 
went so far as to describe the man-m; to - 
changes in the atmosphere as an ua baa 
trolled and highly dangerous global, oe 
periment, comparable only to a global, 
clear war, which would have to ben 
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with immediate and energetic measur; the e 
What is this about? As a result oft a se 
consumption of fossil energy (coal, yely 
gas), of traffic and of many agricul with 
industrial and domestic activities, m temp 
causes the emission into the atmosphy — 
near the surface of a series of gases whi the e 
effect the climate (carbon dioxide, chlo with 
fluorocarbon ozone near the earth’s s of ab 
face, nitrous oxide, methane etc.). t — 
then has resulted in a continuous incre:| to th 
in the concentrations of these gases st) subtr 
preindustrial times. Put simply, the area 
gases have the property of allowing t parti 
unhindered passage of solar radiation: of th 
the earth’s surface, but of restricting! the c 
radiative loss of heat. This is like a gre = — 
house and results in the atmosphere n, perat 
the earth becoming warmer, whereas? pled 
upper atmosphere simultaneously t Storr 
comes colder. Moreover there is i T 
strong suspicion that the chlorofluoro® here 
bon have caused the “ozone hole” int they 
antarctic stratosphere (which now “ and 
tains much less than half the usual sp" guer 
concentration of ozone), and increas onla 
also the reductions in stratospheric ont 1 
in the arctic and in other areas (of! 
order of a few per cent at the moment 
The “greenhouse” problem too can! 
approached with climatic GCMs, pare 
larly bearing in mind that when the © are 
perature changes so does atmos ibe y 
motion and thus the total climate. P s 
of all the simplifications in the mo P som 
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sults of the simulations, it is still possible 
to sketch the following scenario of an al- 
tered climatic environment, which may be 
established in about 50 years and which 
we are gradually approaching if we con- 
tinue to act in the same way: 

— Increase in the air temperature near 
the earth, averaged worldwide and over 
all seasons, by 1,5 to 4,5 °C, with relati- 
vely small changes in the tropics but 
with twice or more these changes in the 
temperate and sub-polar zones in winter. 

— A rise in the sea level, averaged over 
the earth, of about 10 to 30 centimeters, 
with a longer term upper risk threshold 
of about 1 meter. 

— A decrease in precipitation coupled 
to the risk of continuous drought in the 
subtropics, including the Mediterranean 
area and the southern states of the USA, 
particularly the relatively continental area 
of the mid-west with the main areas for 
the cultivation of crops. 

— Increase in precipitation in the tem- 
perate to polar latitudes, possibly cou- 
pled to increased tendency to showers, 
storms and hail in moderate latitudes. 

The differences between the regions 
here are very uncertain, particularly when 
they go beyond changes in temperature 
and sea level. Predictions about more fre- 
quent strom floods, whirlwinds and so 
On are particularly unreliable. 

The condition for such climatic chan- 
ges actually to appear is that the climatic 
factor “man” becomes dominant over na- 
tural climatic fluctuations within the time 


į Span of interest. We could be so far within 
ë twenty, or even ten, years. Remedial or 
| Protective measures would however then 


be much too late, as the climate of the 


| earth Presumably reacts with a lag of 


SO å z 
me decades to the increases in atmo- 


S i ; fs x 
y `P heric concentration of the climatically 
active trace gases. 


The point of this discussion is that it is 
not only possible to predict climatic chan- 
ges within certain limits; it is necessary to 
do this to help in political decisions. In 
spite of all the uncertainties, particularly 
quantitative, in the climatic forecasts 
which we have discussed here, we must 
come as rapidly as possible to the insight 
that responsibility for our environment 
and for our progeny forbids us to alter 
and to burden the atmosphere of the 
earth as we have been doing till now in 
ever growing greater intensity. 

English translation by R. A. Yeates 
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Our life span is restricted. Everyone knows 
this and everyone accepts this as “biological- 
ly” obvious. “Nothing lives for ever!” How- 
ever in this statement we think of artificially 
produced, technical objects; products which 
are subjected to natural wear and tear during 
use. This wear and tear leads to the result that 
at some time or other the object stops work- 
ing and is unusable (“death” in the biological 
sense). But are the wear and tear and loss of 
function of technical objects and the death of 


living organisms really similar or compar- 
able? 


The two processes are fundamentally dif- 
ferent. Our “dead” products are “static” 
closed systems. It is always the basic ma- 
terial which constitutes the object and 
which in the natural course of things is 
worn down and becomes “older”. Aging in 
this case must occur according to the laws 
of physical chemistry and of thermo- 
dynamics. Although the same law holds 
for a living organism the result of this law 
is not inexorable in the same way. At least 
as long as a biological system has the abil- 
ity to renew itself it could actually become 
older without aging. An organism is name- 
ly an open, dynamic system through which 
new material continuously flows. Destruc- 
tion of old material and formation of new 
material are thus in permanent dynamic 
equilibrium. 
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Life Span and Biological Time 


Roland Prinzinger, Frankfurt on the Main 
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stituted to about 90 per cent of totally cause 
(mut 
and i 
they 
ation 
mort 
need 


Professor Roland Prin- 
zinger, born in 1948, 
has been Professor at 
the University of 
Frankfurt on the Main 
since 1984, where he 
heads the research 
group on metabolic 
physiology in the De- 
partment of Zoology. 
His studies are directly A 
related to the broad theme of thermoregulatie 
and energy balance in homothermic organist 
Apart from this basic research he also works 
more applied problems, including those relate 
to ecotoxicology and the protection of the 4 
environment and of species. Professor Print 
ger studied chemistry and biology at Tubing 
with an additional course for teaching at gre 
mar schools. Before he came to Frankfurt At 
worked as scientific assistant, took his doctor 
ate on the metabolic physiology of birds an 
was then university lecturer. His important 
books are as follows: a monograph on the i 
black-necked grebe, a review on the effects P 
pesticides on avian reproductive physiology 
the text book “Ornithology” (with E. Bez- 


Professor Roland Prinzinger, AK Stoffwechsel | Fig.1 
physiologie, Universität Frankfurt, Siesmayer uf tions 
straße 70, 6000 Frankfurt on the Main, Go ste 
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E material. Thus our bodies continuously ex- 

— change old substance for new, just like a 
spring which more or less maintains its 
lean and movement, but in which the 
water molecules are always different. 


Immortality is Undesired 


Thus aging and death should not be seen as 
inevitable, particularly as the organism 
possesses many mechanisms for repair. It 
is not in principle necessary that a bio- 
logical system should age and die. 
Nevertheless a restricted life span, aging 
organ and then death are a basic characteristic of 
y. Wit life. The reason for this is easy to re- 
ng is* cognize: in nature the existent organisms 
heist: are regularly replaced by new types. Be- 
tally; cause of changes in the genetic material 
___ (mutations) these have new characteristics 
and in the course of their individual lives 
they are tested for optimal or better adapt- 
ation to the environmental conditions. Im- 
mortality would disturb this system — it 
needs room for new and better life. This is 
the basic problem of evolution. 
Thus death is a basic precondition for 


the frictionless and rapid development 
towards better adaptation to the dominant 
environmental conditions. 

The restriction of life by death is then 
sensibly not left to change, such as disease, 
accident or falling prey. It is thus evidently 
an inherent property of the system of the 
organism from the first moment of its 
development. Life span and death are thus 
programmed from the start of life. This is 
known as the hypothesis of genetically 
programmed aging, ending in death, and is 
not particularly controversial among scien- 
tists. The theory does not necessarily posit 
aging in the sense of slow loss of function 
before death. Many organisms even die at 
the zenith of their physiological abilities. 
For example, many sorts of plant die after 
flowering and many insects, fish and 
worms immediately after reproduction. 
This is a particularly clear demonstration 
of the programmatic character of death. 

The rare “progeria”, a hereditary human 
disease which leads to premature aging, is a 
further very clear demonstration of the 
genetic basis of the aging process. 


epulatie Life Span and Body Mass 
rganisms 
works 
ca lM Life span A = const. - Mios Examples (in years) 
f the ae 
Prinzit Bacteria 0,0003 
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E 5 organisms* 0,005 
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Ee 2 Cow 30-40 
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Fig. 1: 
navel” | tig, The mathematical relationship betwee 
Germ ee This correlation is valid for practically al 
i matic subdivisions, leading to a slight para! 


i 
ECE 


i dy mass, with some individual examples (rough approxima- 
# a AE the constant factor is somewhat different in different 
llel displacement of the curve, either upwards or downwards. 
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This thesis is further supported by the How does the Biological Clock Tig — 
observation that every organism has a life , i i | 
span which is highly characteristic. There Ifa life span isa genetically determined 
are striking differences in life span between logical characteristic it is logically nec 
different species, but within one species ary to propose the existence of an inten 
the parameter is relatively constant. For clock, which in some way measures a 
example, the average duration of human controls the aging process and which fy 
life has hardly changed in thousands of ly determines death as the last step i 
years. Although more and more people fixed programme. This last step can 
attain an advanced age as a result of im- course consist of a long succession of¢ 
provements in medical care and better ferent processes. Its implementation y 
nutrition, the characteristic upper limit not be further analysed. Instead I s 
for most remains the four score years concentrate solely on the site and functi 
mentioned in the Bible. In this country of the “clock” for life span and ont |__ 
women reach an average of 81 and men 74 question of the unit and beat in which Fig. 2: 
years (1991). In other words the typical clock “ticks”. Additionally there is aby °?"™" 
limits are also genetically fixed for the two number of theories on the control andi 
sexes. This is valid for man in all cultures bases of the aging processes. Some of {i Mam 
and for all races, but also similarly for more important will be briefly introdu: volvi 
animals, as far as is known. m The “Mutation Theory” proposesti: radic 
A further argument against the simple the genetic material (the sum of the ch, not t 
wear and tear theory is the observation that mosomes) is so strongly altered, be have 
the time within which organisms age lie spontaneously and by external factors, ™ 
between a few days (even a few hours for the organism ages by a sort of chemi and 
unicellular organisms) and several thou- wear and tear. The possibility of repair Like 
sand years, as with mammoth trees. the genetic material is not consider es! 
for t 
a 
| Phases of the Life of an Animal Testr 
on tl 
Units Range sue í 
physical | physiological of ti 
(d, y) (kJ/g) only 
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date 
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Fee acre ere ree phases of ee eee ee lente e aa 2 
narrow range, in contrast to the physical ti Physiological time for all phases lies wit m 


me. d= days, y = years, kJ = kilojoules, g = gramms. From Prinzinge Ù] 
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| Metabolic Rate and Body Mass 


Metabolic Rate S 


Metabolic Rate S (log J/g.h) 


= const. - M7025 


Body mass M (log kg) 


Examples (in J/g.h 
Humming bird 200 


Tit 80 
Finch 66 
Mouse 34 
Rat 20 
Dog 7.2 
Cow 2.4 
Elephant 1.4 
Whale 0.3* 


“Approximate calculated value 


Fig. 2: The mathematical correlation between metabolic rate and body mass with individual examples. Sce text for detailed 


explanation. 


Many experiments, particularly those in- 
volving production of genetic changes by 
radioactivity, show that this theory alone is 
not tenable. Even very high mutation rates 
have little effect on the life span. 

a I have already argued that the “wear 
and tear” theory is not very convincing. 
Like the other theories it has great difficul- 
ties in providing a reasonable explanation 
for the very different life spans. 

The theory of the “species specific 
restricted ability of cells to divide” is based 
on the observation that normal cells in tis- 
sue culture only divide a defined number 
of times and then die. As there results are 


| only valid for isolated cells they are unsuit- 
able as a general basis for aging in compli- 
| cated multicellular organisms. 


m There is also a large number of other 
theories (occurrence of free radicals in the 
body, loss of immunity etc.). An up-to- 

ate summary can be found for example in 


| Goldstein, Gallo and Reichel (1989). 


In these theories is is always difficult to 
scl e whether the phenomenon discus- 
sed is itself the clock or whether it is one of 
te subsidiary mechanisms for causing 
eath which are themselves steered by the 
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clock. The latter could evidently be quite 
different in different organisms, while the 
“clock” itself should have a fairly unitary 
structure for all organisms. 


Comparison of Life Span 


The “theory of the maximum rate of life” 
was proposed by the German physiologist 
Rubner as early as 1908 and has as yet re- 
ceived little attention in aging research 
(gerontology). I would like to describe this 
theory on the basis of some phenomena 
which we have either discovered or con- 
firmed in our department. These are 
readily comprehensible and evidently valid 
for all organisms. 

The life of most higher organisms can be 
divided into three distinct phases: the 
development of the embryo (embryo- 
geny), the development of the young ani- 
mal (ontogeny) and the phase as adult 
(adult phase). We have examined the meta- 
bolic physiology of these phases more 
closely, using birds as examples. Each of 
these phases can be defined by a discrete 
life span, which is very different in different 
species. As our measure of time we took 
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the normal physical units of days, months span in days or years, in physical unig a 
and years. Embryogeny in birds lasts be- my opinion the answer is a clear “Ny 
tween 9 and 94 days, ontogeny between 20 

and 300 days and the adult phase between Does Energy Consumption Beat th 
a few years (wren) up to 80 to 100 years Time of Life? 


(birds of prey, parrots). The physical life 
span is thus very different in the different Like the life span the energy turnover p 


groups (Tab. 1). The duration of each phase body mass (“metabolic rate”) has for diff 


is dependent on its mass, i. e. the greater ent organisms a fixed mathematical re, 
the mass of its body (M) the longer it lives tionship to the body mass. Like the cor, 
(Figs. 1, 5). The mathematical correlation lation with the life span this too is an exp, 
can be expressed simply as follows: nential relationship and is also in princi 
life span (A) = a : mass (M)°” the same for all species and for all phases, 

(a is a constant, the same is true ofbandc development (Fig. 2): 
in the equations below; examples of their Metabolic rate, S = b - (Mass) M-°%, 
real values are given in the figures). In comparison to the life span this rd 
But does the organism measure its life tionship is “inverted”: the larger the orgs 


Embryonal Metabolism 
in birds 


Turnover (kJ/g.h) 


L 


Incubation time (days) Eig, 4: 

calcula 
| mass) ; 
rr: peas 
ng embryonal development in birds. From left to right! ef 1d dif 
ryogenesis is very different in the three birds the total convert E | PCE gra 


Fig. 3: Schematic representation of energy metabolism duri 
mute swan, albatross. Although the duration of emb 
per unit body mass to hatching is practically identical. 
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ism the lower its metabolic rate. Again this 
relationship is valid not only for birds, but 
also similarly on average within the sys- 
tematic unit for all other organisms (plants, 
animals, unicellular organisms). 

If you then calculate how much energy 
is consumed in its total life span by, for 
example, a bird you come to an amazing re- 
sult. However different the physical time 
spans are the quantity of energy consumed 
is practically identical for the different spe- 
cies and within the different phases of life 
(Tab. 1). Expressed differently, a zebra 
finch consumes exactly as much energy 
during its 12-day embryogenesis as a king 
albatross during its 90-day embryogenesis. 
During its 4 years of adulthood the wren 
“experiences” as much energy as the grey 
parrot in its 80 years of life. Thus from the 
physiological point of view the two be- 
come equally old (Figs. 3 to 5)! This is also 
evident from the product of the two equa- 


“y 


| es anne Pieds ef sheiaes mass specific energy turnover and life turnover on the mass (axes in logi” 
AA =1000; 4=10 000; 5=100 000). It will be seen that the life turnover, L, is independent of, Peac 
pan, i.e, it is a constant (dark curve). The arrows indicate which axes eorresnond to which pare" 
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Age, Turnover and Mass 


Metabolic rate S = a- M225 


Life Turnover 
L=A-S=C-M-202 
(C = 2000 — 4000) 


log body mass (g) 


tions for “life span” and for “menh . 
rate” which together give the life turn gish 
L=A-S=a:b-M*°. Mes. anima 
c is a constant. We therefore reach ad n 5 
stant physiological age and the orga hel ; 
works its way through a roughly cot “expe | 
quantity of energy. “in a; 


These findings are very well establish. rive 
on the basis of extensive data from i ai E 
than a hundred different species. As y 4 ‘ 
the metabolic rate this relationship js ; ae 
dently valid not only for birds but also} vali 
many other organisms, including man ( live m 
the average and within a systematic un: ways i 
Many individual examples can be listei closel 

a The life span (time to the next di thed 4 
sion) of many unicellular organisms, rentia 
halved when their metabolic rate | ively, 
doubled by raising the temperature oft energ 
medium. of let 

m Animals which behave “frugally” years) 
energy become particularly old. The sk, tooth 

not c: 


Age A= b : M+°23 
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-h crocodiles and tortoises are potential 
is 


t animal Methusalems. 


=¢ a Parrots and birds of prey are often 


14% held chained up. Thus they are not able to 


rgani 
“ONS, 


“experience life” and attain a high life span 


in captivity, 
a Among the invertebrates the highly 


blisk, active octopusses only become 4 to 6 years 


Mm mo 
As vi 
p ise 
alsof 
man (e 
ic un 
listed 
ext di 


isms 
rate 


old. Equally large but immobile shellfish 
È easily reach 20 to 40 years. 

a Animals which save energy by hiber- 
nation or lethargy (e. g. bats or hedgehogs) 
live much longer than those which are al- 
ways active. This is particularly obvious in 
closely related animals. Thus the white too- 
thed and red toothed shrews can be diffe- 
 rentiated by the presence or lack, respect- 
| ively, of a state of lethargy for saving 


re oft energy. The white toothed shrews (capable 


lly wi 
‘he sk, 


-o 


of lethargy) become much older (4 to 6 
years) than their almost equally large red 
toothed relations (2 to 3 years), which are 
not capable of lethargy (Fig. 6). 

m The metabolic rate of mice can be 
reduced by a very low consumption of 
food (hunger diet). They then may live 
twice as long as their satiated comrades 
(cp. Tab. 2). 

| These examples could be extended end- 
lessly. Some examples of unexpectedly 
high or low life spans are then revealed as 
confirmations of, rather than exceptions 
to, the rule. There are also examples of the 
application of this theory to man, some of 
which are surprising. It has already been 
Mentioned that women become distinctly 
| (about 10 per cent) older than men. Jf you 
examine the metabolic rates of the two 
Sexes you establish that the higher male 
Metabolic rate roughly accounts for the 
lower male life span. That means that they 
ife “energetically” more intensively, but 


_— ot for as long. 


it 


Nuns and monks live their lives in total 
Peace, without stress and without much 


physical activity, in seclusion in their mo- 
nasteries or convents. In our country they 
often become particularly old. On the 
other hand manual labourers have a low 
life span; nor do top athletes reach a great 
age. Like the manual labourers they con- 
sume more than average of their metabolic 
sum through intensive energy consump- 
tion. The saying is: “Their candle burns 
brightly but short”. The analogy with the 
candle is actually not bad. Two candles of 
identical size burn for different lengths of 
time, depending on the intensity with 
which they burn. Their total consumption 
of energy is in both cases the same. This is a 
nice example of how the biological clock 


Fig. 6: Two shrews with different metabolic strategies. The 


rew, Crocidura russula (family of the white 
neat A (lower picture) is characterized by 
rigidity during rest periods during the day (lethargy, 
torpour). The metabolic rate and body temperature then 
drop greatly, which allows the animal to save much energy. 
The house shrew lives about four to six years. Its cousin, 
the wood shrew, Sorex arancus (family of the red toothed 
shrews), (upper picture) does not have this ability. It lives 


d three years. 
only between ee : (Photos: Dr. A. Nagel) 
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counts differently from the physical 


clock. 


Metabolism as General Timing 
Principle? 


What is then special about this theory of 
maximal metabolic scope? Apart from re- 
production and stimulability metabolism 
is the third basic systemic property of or- 
ganisms, and thus of life itself. In contrast 
to the other two properties, metabolism 
(with which I mean energy metabolism) is 
moreover practically identical for all living 
creatures which live in and breathe oxygen 
— and that means many bacteria, unicellu- 
lar organisms, plants and animals. This 
means that all aerobic organisms use ident- 
ical metabolic pathways with identical me- 
tabolic intermediates and enzymes (Fig. 8). 

There is thus no difference in principle 
between a unicellular animal and a man or 
between a bird and a tree. Such a general 
system would therefore be very suitable as 
a timer for life span. As all metabolic path- 
ways contain feedback elements it would 
not be excessively complicated to imagine 


e genetic predisposition 
e sex: woman 
e large, heavy races 


e non-smoker 

e financially secure, no worries 

e mental, not heavy physical work 

e reasonable (reduced?) nourishment 
e balanced rhythm at work, no stress 


style of life) 


Tab. 2: From statistical research. 
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a physiological mechanism for this, 7h, 
into more detail would however be bey 
the scope of this article. A further posi 
aspect of this theory is that it is highly, 
cessible to experimental test. It shg 
nevertheless be reiterated: It is oa 
theory! 


Can you Actively Prolong your Life 


The above discussion literally forces u; 
ask the question if it is possible to ext 
the life span of the individual. If we excl; 
factors such as illness, accidents ete, fre 
the discussion there are clearly rules oft 
which could have: this effect. These ni 
are the same as those passed on by tr 
tion, which suggests that the experienc 
many generations has drawn the corr 
conclusions long before experimen: 
science. 

It follows from the above that spar: 
use of energy reserves should tend të 
tend life. How this should happen ine 
life is less clear. In our competitive soc 
“to put your feet up” is possible for alm 
nobody. On the other hand: “Those v 


The factors which make for a long life in man 


e constitution: leptosomal type (slender limbs) 
° sphere of life: moderate climate, peaceful town or village 
e marital status: married (of course happily) | 


e low alcohol consumption (?; presumably connected to a peaceful, relaxed 
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BASIC TURNOVER in Men and Women 
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Turnover (kJ/m? - h) 
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Age (years) 


er than men. The figure shows the situation in the former 

re recent data from the FRG that women become about 
2 The energy turnover for women is 
during a lifetime is however about the same in men and in 


d ne R es In all cultures women become about ten penent o 
< ederal Republic and in Japan (81.8 and 75.7 years, respective y}- rece 
mand men Ee between the two has thus been maintained. Lower: 

a markedly lower than for men. The total energy consumed by men $ Hs 
Women. Moreover these two effects of sex are also found in animais- 

| UNIVERSITAS 1/1992 

j 


| CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


_— 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
60 R. Prinzinger 


Energy from Respiration 


Nutrients 


Carbohydrate, 
Fat, Protein 
----------- Acetid Acid _|----------- 


Carbon 
Dioxide 
© 


aaa ESSE Hydrogen Ra 


A HY 


Oxygen 


Fig. 8: Schematic representation of energy metabolism in 
aerobic (oxygen requiring) organisms. Nutrients are meta- 
bolized by reaction with oxygen, releasing energy and 
forming water and carbon dioxide as end products. 
(I = Glycolysis; II = Citric Acid or Krebs Cycle; IH = 
Respiratory Chain). Energy metabolism is identical in 
principle in all aerobic organisms. 


rest rust”. It is at least clear that a variety of 
energy saving behaviour can be learnt and 
practised. For example, stress accelerates 
metabolic rate and one can master its 
avoidance. Extreme high performance 
sport may lead to optimal cardiovascular 
performance, but it quite certainly does 
not prolong life; as Churchill once said and 
has been widely repeated in some news- 
papers, “Sport is murder”. 

There is a particularly vivid example of 
the truth that health and long life are not 
the same. Mrs. Carrie White in the USA 
is the oldest human being in the world 
and celebrated her 117" birthday on the 
21* November 1991 — and she has spent 
the last 77 years in hospital. Although such 
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e 
individual examples should be regan, —— 
with caution Mrs. White Provides ; 
voluntary good support for the metaby Eo 
theory of aging. On the other hand, reg 
ing jogging after work (in America or. 
ing”) can be very relaxing for mf 
stressed people. The stress hormones, 
leased into the blood during so-cal; 
distress maintain metabolism and ener, 
consumption at high level and this can! 
reversed by jogging, which clearly tends, 
prolong life. 

Relaxation lowers metabolic rate, as: 
adequate sleep and in general an equi! The cc 
and balanced personality. Each of us « tific vi 


develop his own “energy saving p deal o 


h 5 and s 
gramme” with a little self-observatc ie 
critical self-control and, above all, logd tarp 


consistency. Experience will show thai domai 
live in this way not only increases thel book,’ 
span but is also very healthy. This fa origin 
aspect should not be forgotten. If a the tional 
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equi! The conflict between theological and scien- 
f us tific views of the world has occasioned a great 
ng pi deal of perplexity both among theologians 
xT and specialists in the exact sciences. This 
t conflict has hitherto been emphasized by a 
» logi sharp line of demarcation between the two 
y thti domains. Gerd Binnig’s recently published 
s the! book, “Aus dem Nichts”, gives a picture of the 
his fiz origin of the world which dissolves this tradi- 
athe: tional opposition, and brings together the 
ideas of creation and evolution on a new 


hin; 
er g| level. 


„A Ye 


Professor Binnig, what has caused you, a 

physicist, that is to say, a man of the exact 

sciences, to give your attention to the 
j: Biol problem of the opposition between the theo- 
-Haf logical view of the world and that of the 
g. Sci: exact sciences? 
e spine 
salter Binnig: I have never regarded myself as a 
nA pie physicist” or a “typical scientist”. 
val cee the first I was equally interested in 
ng “le arts and humane studies. I am, there- 
Tore, not caught within the limits of 
| mathematical formalism”; my detached 
“n” View of physics makes it possible for me 
i look at things rather objectively. 
2 _ And this I do in my book, “Aus dem 
5 213.8) he in which I have endeavoured to 
Eio our world objectively, and to ex- 
Ain ae ete of common elements 
E perce ything that presents itself to our 

ption; for it is undeniable that a great 


growth” 


Thinking as Evolution 


3 Adelbert Reif in conversation with the Nobel prize winner for physics, 
Gerd Binnig 


many phenomena are to be found in all do- 
mains. In short, it is my concern to show 
that the world has its order; and that our 
brains and our intelligence show certain 
similarities with “inanimate matter”. Simi- 
lar structures are everywhere perceptible. 


In recent times various attempts have been 
made to bridge the gap between the exact 
sciences and theological thought. Would it be 
possible to say that a beginning in resolving 
this conflict has now been made, and that the 
exact sciences are now approaching the world 


of theology? 


Binnig: It is, indeed, true that natural 
Science is now moving in the direction of 
theology; for the purely mechanistic pic- 
ture of the world that we have developed is 
no longer valid. Einstein already showed 
that there is no such thing as “pure space”, 
and we now know from quantum mech- 
anics that there is no such thing as a “pure 
condition”. Today we know that as soon as 
we observe something, we thereby change 
it. If I may put it that way, matter has now 
acquired “human traits”. 

On the other hand, the theologians have 
shown little inclination to take account of 
developments in the natural sciences. But 
this is something that they should be will- 
ing to do, for the natural sciences have 
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Gerd Binnig was born in 1947 in Frankfurt on the 
Main, where he studied physics and received his uni- 
versity degrees. From 1978 on he was engaged in 
scientific research at the IBM research laboratory at 
Rüschlikon near Zurich. He there, together with 
Heinrich Rohrer, developed the screen scan micro- 
scope. In 1985 and 1986 he worked at Stanford Uni- 
versity and at the IBM research centre at San José, 
California. From 1986 to 1989 he was visiting profes- 
sor at Stanford University, and since 1987 he has 
been honorary professor of the University of 
Munich. He has received numerous scientific prizes, 
and in 1986, together with Heinrich Rohrer and 
Ernst Ruska, he received the Nobel prize for 
physics. 

Piper, the publishing house in Munich, recently 
issued his book, “Aus dem Nichts. Über die Kreati- 
vität von Natur und Mensch”, a work in which his 
thinking far transcends the bounds of his own field 
of research. 
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given us countless new ideas and dis- 
coveries whose assimilation into theologi- 
cal thinking is indispensable. Nevertheless, 
present-day theology in the broadest sense 
still clings to old or even obsolete view- 
points; it is not sufficiently progressive. 
What is needed at the present time is a 
more open-minded attitude with regard to 
new scientific developments and research. 


Moreover, the same thing could also be said 
about the philosophers. They, too, limp be- 
hind the scientists and have contributed vir- 
tually nothing to the creation of a new world 
picture and a new view of life; more particu- 
larly, they have failed to give an answer to 
fundamental existential questions in the 
light of the epoch-making results of modern 
scientific research, such questions as, Who 
am I? What is my position in the world? In 
this realm very little has changed since the 
Greeks of classical antiquity. On the other 
hand, the natural sciences have changed tre- 
mendously. May we look to the physicists for 
the answers to these questions? 
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Binnig: No, it is rather the task of phl: sides 
ophy to answer such existential questi: mean: 
It is, to be sure, true that in recent years any < 
physicists and not the philosophers mistal 
been the people who have often provi who | 
the models for further discussion int OPen í 
field. But here it is the philosophers © of m: 
should take the lead. The fact that È Mean: 
have not done so is to be explained, am $ sg 
other things, by their extreme reluctant val 
take any risks; the possibility that j “unk 
might make mistakes causes them With 
shrink away from anything of the “ E | 
And so these models for further dis y gtd 
do not develop. do 
As I see it, thinking is a kind of evolu i 
in which mutations lead to natural Mint 
tion, all this taking place within the 4 ae 
work of a fractal structure. What Ime, 
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pven mistakes have a fractal structure. For 
example, one can make a slight error in 
one’s reasoning and then, by a process of 
elimination, ascertain precisely where this 
error is to be found. One can also develop 
an entire theory which appears to be per- 
fectly coherent within itself, and then later 
discover that this theory makes no sense 
and cannot be put into context with other 
theories. In other words, in such a case we 
are confronted with an error of large di- 
mensions, in which smaller errors are em- 
bedded. And we must come to grips with 
this error, as the possibility of evolution 
depends on this. 
However, at the present time, philos- 
ophers are not prepared to do this; at least, 
___{that is my impression. Present-day philos- 
ophy likes to give us nebulous concepts in 
which the desire to insure oneself on all 
of phil: sides is perceptible. In practice, what this 
wuesti, Means is that by not committing oneself to 
yeast any definite viewpoint one makes no 
ers py Mistakes. It is, of course, true that the man 
provii Who says nothing and leaves everything 
n int Open does not expose himself to the danger 
hers Of making a mistake. But this attitude 
that # Means the end of philosophy. I would, 
d, amt therefore, welcome a more courageous 
ictantt willingness on the part of philosophers to 
that # Mink in new ways. 
them 
the s With your thinking about matter, as, for 
iscus“ example, regarding the question whether 
even stones and atoms may not have a kind 
evolu of will, you go back to kindred ideas of past 
sral se ages. Do you believe, for example, that in our 
he fret (eee of the world we could learn 
j mean! omething from the mystics of former times? 
mbel p; 6 
jin it One can always learn from history, 
les wit the So we can also learn something from 
as, 2 Mystics. Moreover, that has already 
p, in Ppened. The very fact that the thoughts 
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mankind in their own time means that they 
still live in one way or another in us. They 
are a part of our “historical consciousness”. 

Generally speaking, I am convinced that 
today, when the natural sciences are again 
growing together and when the quest for 
connecting elements is being carried on to 
an ever increasing extent, we should give 
more attention to the theories and ideas 
which have come down to us from the past. 
It seems to me that here much is concealed 
that we believe today that we have dis- 
covered for the first time, and other things 


that we are about to discover as something 
new. 


Does this mean that past ages from the 
ancient philosophers down to the Middle 
Ages, or even to the Renaissance, had knowl- 
edge and insights that we have lost? 


Binnig: Undoubtedly. Yet, as I see it, this is 
a perfectly normal process. One cannot be 
burdened all the time with the whole cor- 
pus of knowledge and thought. The death 
of that which is old is part of the evolution- 
ary process. Knowledge inherited from 
the past must finally be lost at one time or 
another, for death is an essential part of 
every evolution. But there is a mystery in 
that at least certain elements of this past 
knowledge survive in a new form. Where 
ancient knowledge is documented and still 
accessible to us, it should be critically 
evaluated. 


In this connection what do you think of the 
turn toward so-called “holistic theories” that 
we have seen during the past decade? 


Binnig: I attach the greatest importance to 
these theories and my book belongs to this 
school of thought. Mankind is now at a 
stage of its development in which it is be- 
ginning to realize that the earth and the 
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ecological system together with everything 
in it constitute one whole. Externally this 
development was accelerated by the 
growing together of the different means of 
communication and transport throughout 
the world. But the human consciousness 
has not undergone this process at the same 
pace. 

It is true, on the other hand, that the 
necessity of considering all things as parts 
of one whole should not mislead us into 
thinking that we should now concentrate 
ourattention exclusively on this whole. All 
those methods concerned with detail —and 
which, in physics for example, have for 
decades prevailed and proved so success- 
ful — retain their validity. Yet, in principle, 
even when concerned with limited fields of 
interest, one should never lose sight of the 
whole. 


You have given a convincing image of evol- 
utionary processes and creativity in your pic- 
ture of the step-by-step structure of a pyramid 
from inanimate matter up to conscious intel- 
ligence. The impression thereby created is of a 
certain inevitability: the next goal is always 
already foreseen in the preceding step. Even 
the step from ordinary to artificial intelli- 
gence appears to be potentially present in tts 
basic tendency. To what extent does mankind 
have the possibility of intervening in the fur- 
ther development of this pyramid? 


Binnig: Man intervenes decisively in the 
further development of this pyramid by 
setting himself goals. Having a certain con- 
ception of the future, he will then, on the 
basis of his knowledge and information, 
seek to shape this future. Of course, such 
conceptions cannot always be realized, as 
unforeseen elements may intervene. When 
One attempts to plan very far into the 
future, difficulties may suddenly arise 
which endanger the project envisaged. To 
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give examples, one may say that Matter 
emerged from space, life from matter ; pee 
intelligence from life. But it is infin to ae 
more difficult to prognosticate what k pa ; 
one day emerge from intelligence, i: e 
sonally am convinced that it will be sA Gi O 
thing altogether extraordinary; yet | wo, 
not undertake to make any more detail 
prognosis about this. Eir 

That would be asking too much of, ‘, bou 
understanding. It is only to a very limi, Asap 
extent and only fora relatively short peri: to its | 
of time that we can look into the future} He cai 
our daily life we shape our future in me term € 
different ways, as, for example, in o somet 
meetings with other people. It is sel: based 
that we meet certain people purely! never 
chance. In other words, we shape ourl] create 
that is to say, oyr future. When we wish: doma 
meet a certain: person, we know belt: tions, 
hand, at least approximately, what thew And 
sequences of this meeting will be, whet same 
it will bring something of value or be wi Thou 
out consequence. But it is not till t scale | 
meeting takes place that we can be cert: detac 
about this. It is only then that we% conta 
see whether our mental and psycholog: Wh 
condition and that of the other person# tain g 
such that we can respond to each other! next 
way that will fulfil our expectations’ Perio 
whether, on the contrary, these exp“ sively 
tions will be disappointed. An elemen tratio 
chance is always involved. But one § Only 
make the effort to give this element! Conce 
place in the structure of the whole in : T 
of probability. This means that dad i 
ments that appear to be probable wil pS 
taken account of as probabilities. It ist se ts 
ever, not possible to determine thee 
in detail. 


Binnig 
man’s 
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One chapter in your book has the title, fis | 
yourself a pyramid and live there 0 4 Bive 
time”. The emphasis is on the wor i ; Other 
some time”. It is your position that ones 
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ater}, leave the pyramid from time to time in order 
tena pg achieve a detached viewpoint. But is it 
nfiniy ossible for man to leave the pyramid of 
lat me pyolution, if he himself constitutes a step 


Dt in this pyramid G 


Twoi Binnig: This brings up the question of 
detail man’s free will. Can he break away from 
ithe laws of evolution with which his being 
h ofo ;; bound up? My belief is that he cannot. 
y limit Asa product of this evolution he is subject 
rt peri to its laws, which are deeply rooted in him. 
uture|) He can, however, set himself limited, short- 
in më term objectives. In this way, he can create 
, in & something new, which, though necessarily 
; seldi: based on what has gone before, is new 
urelyt nevertheless. Moreover, in doing this he 
- ourl| creates new laws, as, for example, in such 
e wish! domains as civic rights and traffic regula- 
v belt: tions, things which are dependent on man. 
thew And now he, too, is subject to the very 
whet same laws which he has himself created. 
-bew! Though we cannot leave the great large- 
; till t scale pyramid of evolution, we are able to 
e cet: detach ourselves from minor evolutions 
- we ù contained within it. 
holog When, as a scientist, I set myself a cer- 
ersoné tain goal that I want to achieve within the 
other next five years, I may succeed during this 
tions,’ period of time in concentrating very inten- 
expe Sively on this task. Without such concen- 
emen tration nothing can be achieved. Yet it is 
one ¢ Only for a certain period of time that one 
„ment! COncentrates on the matter in hand. Finally 
, jn te the time comes when one must detach one- 
devel Self from this particular project, as other- 
le will! se one becomes imprisoned within the 
[tis he limits of this particular task and is no lon- 
he fue 8 aware of what is happening in the 
World outside. But a great deal is happen- 
mg; the world and its problems are con- 
tle, D Stantly changing. It is, therefore, advisable 
j fos alter a period of intense concentration to 
ordi {81Ve one’s attention to a subject in some 
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ways and persistently concentrate on one 
particular object is fundamentally wrong. I 
know from my own experience that peri- 
ods of detachment are equally important. 
The scientist who is not willing to allow 
himself pauses of this kind must reckon 
with harmful consequences; he may very 
soon sense that his personal evolution has 
come to an end. No longer does anything 
new come from him. It is only a certain de- 
tachment that makes possible a receptivity 
to new impressions leading to a new evol- 
utionary process. 


If we apply this attitude to the realm of prac- 
tical politics, would you say that it is here par- 
ticularly that open-mindedness is lacking 
and that the protagonists are stuck fast in tra- 
ditional procedures and ways of thinking? 


Binnig: That is unquestionably the case. 
The politician is completely trapped in the 
narrow framework of his daily tasks. This 
is an obstacle to his creativity. Even if other 
people supply him with information, does 
he have time to assimilate it? If a politician 
is lucky, he does occasionally meet people 
whose thinking is different from his own. 
But here the question arises whether he is 
willing to listen to what they have to say. 
The German President Richard yon Weiz- 
sicker provides an admirable example of 
such willingness. His personal success is 
notleast owing to the fact that he is re- 
ceptive to the thoughts and opinions of 
individuals and groups of the most diver- 
gent types in this country. He is intuitive 
and creative, but this would not be possible. 
if he devoted himself exclusively to the 
fixed, official duties of the presidential 
office. 

If one is to think intuitively and creative- 
ly, one must have time to be alone, so that 
new ideas can ripen to maturity in one’s 


inner being. 
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Without evolution neither mankind nor any 
other form of life would exist. Whoever re- 
jects the idea of evolution disavows himself. 
But, as we now see more and more, evolution 
may also mean the end of man, for this pro- 
cess is not always beneficial; it can also be 
harmful. It is for this reason that you plead for 
an evolution in which humane values would 
stand in the foreground. What kind of evol- 
ution would this be? 


Binnig: By a humane evolution I mean an 
evolution that would be the contrary of 
narcissistic. All entities in our society must 
maintain with one another a sound rela- 
tionship of reciprocity, that is to say, they 
must be able to communicate. This does 
not necessarily mean that there must be 
direct communication between party A 
and party B; in some cases a third party 
may assume a mediating role. In the same 
way, extremist social groups, separated 
from each other by radical differences of 
one sort or another and which refuse to 
enter into direct contact, have the possibil- 
ity of communicating through third parties. 
On this basis, which makes it possible for 
everyone to speak his mind, information 
may flow throughout the whole extent of a 
society. Opposed to this is the kind of 
society that I designate as narcissistic, in 
which one social group very largely deter- 
mines what will be the interaction of the 
group with the external world and abuses 
its position of power to cut off, or at least, 
curtail communication with other individ- 
uals or groups. 

It is not only in societies that this situ- 
ation is to be found; something analogous 
can also be seen in individuals. More par- 
ticularly, when a certain individual dis- 
covers that a particular procedure will 
make it possible for him, say, to earn a 
great deal of money or to achieve professio- 
nal success and, therefore, disregards what- 
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ever scruples or misgivings about jt s 
he may have, we then have a case of strove! 
abuse of power of this individual agi 
himself. Here, as in a social situation, %? 
evolution is of an unhealthy kind in a ee 
the whole is lost from sight; a sub-syy, a : 
detaches itself and goes its own Way, pS 
Signs of such detachment and aliena 
resulting from this are today perceptib} 
various branches of science and techy pinni 
ogy. It is common knowledge that any those 
easy feeling prevails between, on thee sidere 
hand, science and technology and, on} itn 
other hand, large numbers of people! logica 
particular, there is an attitude of d dispo 
distrust with regard to technology. isms í 
situation results, to a very consider devel 
extent, from a lack of communication, organ 
both directions. The technologists dot whicl 
pay proper attention to the fears of lx How 
sections of society with regard to cen: anyth 
technical developments, and, on the oÈ say t 
hand, many people understand virw: this « 
nothing of technology. They only ka! survi 
what is happening, or is expected | WI 
happen, in certain fields, but withoutbé in wi 
able to estimate the potential dangers! Cony: 
volved on a basis that would be reals trop! 
This ignorance resulting from lack of from 
munication gives political demagog today 
good opportunity to mobilize PY anier 
opinion in favour of certain narcissi a 
objectives. Everything that obstructs! X K 
general flow of information must, Iy g 
fore, be avoided. Communication is # oe 
field in which we must be creative: 
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stroyed themselves, but for the fact that some 
of them were able to solve the problem of 
oxygen. Organisms that were successful in 
this were able to survive; all the others have 
died out. With this analogy in mind, we may 
ask: What will be man’s fate? Will man be 
able to master this problem of the destruction 
of the environment, or will he die out? 


Binnig: I prefer to compare mankind with 
those cells that have survived. Man, con- 
sidered as a whole, has shown that it con- 
stitutes a system superior to all other bio- 
logical systems, inasmuch as it has at its 
disposal mechanisms which other organ- 
isms do not possess. When photosynthesis 
developed, it was shown that some micro- 
organisms possessed a source of energy 
which made it possible for them to survive. 
However, the prevailing conditions were 
anything but stable. Today people would 
say that when an ecological system is in 
this condition everything is lost. Yet life 
survives despite this lack of stability. 
What does all this mean for the situation 
in which we find ourselves today? It is my 
conviction that we should study the catas- 
trophes of the past and learn what we can 
from them. It is undeniable that mankind 
today is in the process of gradually putting 
an end to other forms of life. To continue 
on this path would be criminal irrespon- 
sibility. We should, on the contrary, 
endeavour to live in harmony with nature. 
We are now called upon to do away with 
any kind of irresponsibility which would 
Involve the risk of an ecological catas- 
trophe. 
_On the other hand, we must also con- 
sider whether in past ages purely natural 
Processes were not also involved in the 
extinction of certain forms of life. In order 
to reach the right conclusions, one must 
ha these things very carefully. Ih, 
Ore, cannot accept sweeping state- 
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ments according to which a destruction of 
certain biological species is now taking L 
place, that is without precedent in past 
history. This is simply not true. And wrong 
arguments will not be helpful in preventing 
new catastrophes. 


The fact remains that you repeatedly call at- 
tention to the question whether human life 
will continue. The prospects are not good. 
“Perhaps we shall become superfluous. 
Should we do something to preclude this pos- 
sibility?” you ask. But is not the real question: 
Can we do anything about this? 


Binnig: It is entirely possible that one day 
we may become superfluous. But I would 
not consider this possibility a catastrophe. 
If from mankind some higher form of life 
should develop in which we no longer 
participate, we would survive in this. 
Children, too, grow up and outgrow their 
parents; they are something new. One day 
the parents must die; yet they live on in 
their children. Consequently, the thought 
that mankind in its present state will not 
last forever does not depress me. 


Professor Binnig, from the fact that we are 
only a tiny speck in an immense universe you 
draw the conclusion that man is very much 
less important than he has assumed. But a 
very different point of view emphasizing the 
uniqueness of man would also be possible. 
For although the probability of the existence 
of life elsewhere in the universe has long 
been envisaged, the fact remains that 
hitherto it has not been discovered. 


Binnig: That is true, yet this idea of the uni- 
queness of man has been embodied in relig- 
ion from ancient times. Here there is 
nothing new. I personally agree with a 
growing number of scientists who believe 


that there is a relatively high probability 
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that life may exist somewhere in outer 
space. As recently as twenty or thirty years 
ago the possibility of this was considered 
to be exceedingly slight. 

Formerly it was also believed that life 
originated purely by chance. Today we go 
on the well-founded assumption that we 
do not owe the origin of life purely to 
chance, even if chance may have played a 
certain role in this. I, therefore, consider it 
entirely possible that chance may structure 
itself, that it may contain an element of 
purpose bringing forth evolutionary struc- 
tures, which make life on other planets 
possible. 

This means that man is by no means the 
unique being that he stills assumes himself 
to be. The idea that we may not be the 
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centre of the universe, that not everythi 

revolves around man, further, that mA 
the last analysis, is constructed likę A 
chine, albeit of a very particular king 
these insights are for many people paint 
and deeply disturbing. We have hither 
had an utterly different conception ofo 
selves — a more godlike conception, i 
may put it that way. We must now acey 
modate ourselves to this new reality. Ifi 
so difficult for us to do so, this is because, 
our low regard for “inanimate matter’ j 
level to which we are now reduced. Buy; 
reality, so-called “inanimate matter” jsp, 
dead; it contains many wonders and mw 
life. We have, therefore, no reason to grie 
over the fact that we are a part of it. 


English translation by Greeley sa} 
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thinks 
there may be another basic in- 


However Borkenau 


._ Psychology 


| On the Causes of A 


uistic Behaviour 


r” ism stinct to help people in trouble 
«l Mu (4p), All scientific theories which attempt to explain human be- which is quite independent of 
© gf haviour have one basic premise. Man only does things which empathy. Atleast, experimental 


volunteers who see someone in 
difficulties can clearly separate 
these two feelings — discomfort 
and charitable care — in them- 


fit. are good for himself. According to this view, genuinely 
eley sef altruistic behaviour which brings no personal gain must be im- 
| possible. Good samaritans who helps others must, according 

to this, have hidden egoistical motives. Recent psychological 
studies have now examined whether a good deed really does 


serve the doer. 


The psychologist Professor 
Peter Borkenau, Bielefeld Uni- 
versity, writing in the “Psycho- 
logische Rundschau” (4/91), 
emphasizes that he who sup- 
ports others to ensure their 
help is only practising „recipro- 
cal“ altruism, which is really 
egocentric. As there is always 
the danger that others accept 
elp without repaying it later, 
evolution has equipped us with 
trong moral anger against 
cheating”, However one is 
De sensitive to offences 
aan fair play in other people 
an in oneself. 

thee research shows that 
; fe eee the ee 
tame apse 3 R easant 
released iy » which can be 
Psychologist ae nee os 
altruisen emphasizes that 
call would also be basi- 
| 5 false if it Wi | p 
| Tected toward, Mice ds 
s this “stress 


management”. The ability to 
put yourself in the place of 
others and to feel their suffering 
“in your own body” is de- 
scribed as “empathy”. People 
frequently react empathetically 
with the body towards the 
distress of others. The express- 
ion becomes rigid, the electrical 
conductivity of the skin in- 
creases and the pulse rate rises. 
The experience of empathy is 
stressful and favours all activity 
which mitigates the state of ex- 
citement. Experimental volun- 
teers faced with a (faked) accid- 
ent helped the more quickly the 
more they were internally ex- 
cited and concerned. Evol- 
utionary biologists consider 
that this empathetic perception 
originally served the protection 
of near relatives, particularly 
the sexual partnerand the child- 
ren. One was well if they were 
too. 


The good Samaritan who helps others 
— does he act because of egoistical 
motives? (Photo: Ullstein) 
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selves. If the “nobler” of these 
two motives actually leads to 
action, then people should help 
even without empathetic stress. 
Tt has however not (yet) been 
possible to infer a clear trend 
from the corresponding experi- 
ments. In one study helpfulness 
was less in volunteers who had 
been given a drug which 
allegedly caused excitement. 
Perhaps they then wrongly 
interpreted their empathetic 
stress as a result of the drug — 
and lost much of their charit- 
able zeal. 
He who has helped someone in 
difficulties finds himself after- 
wards in a more pleasant men- 
tal state. This does not neces- 
sarily mean that the purpose of 
a charitable act is only to im- 
prove one’s own mood. The 
fact alone that we are capable of 
feeling the suffering of others, 
of sympathizing with them, in- 
dicates that, in spite of all scep- 
ticism, there exist selfless traits 
in the nature of man. 
However these altruistic fea- 
tures are evidently combined 
with a certain personality 
structure, as reported by the 
: psychologist Professor Hans- 
Werner Bierhoff and his group 
at the University of Marburg, in 
the Journal of Personality 
(Vol. 29). To investigate the per- 
| sonality characteristics of these 
“Good Samaritans” the scien- 
tists examined 34 individuals 
who had unselfishly assisted 
after traffic accidents, in com- 
parison with 36 “normal” con- 
temporaries. Certain of the per- 
i sonality characteristics of the 
benefactors were clearly dif- 
ferent from those of the control 
group. They were more “inter- 
nally” orientated, that is they 
tended to believe that one’s 
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own fate is decided by oneself, 
and not by external circum- 
stances. Moreover they had 
markedly more empathetic 
sympathy for other people and 
tended less to put their own 
interests first. Finally they 
tended to be characterized by 
the mental attitude known as 
the “Belief in the Just World”. 
People with this notion culti- 
vate the illusion that the Uni- 
verse is fair and that each man 
gets the fate he deserves. 
Fortune is always “earned” and 
the same applies to misfortune. 
The scientists emphasize that 
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When Did Man Start Painting? 


the observation of the dis i 
of others can shake the fol of Le 
tions of this belief, aç p rougi 1 
dicates “unjust TE 
Altruistic behaviour then A pn 
the purpose of rectifying thy: pene i 
justice. However this reat, 4 
is not at all a matter of coup, m ia 
You could have thought y qa : 
the people concerned wed Ger a 
have invented bad character vid tol 
tics for the accident victims. s lines 
treated them coldheartedly rehisté 
cause “it was all their ox planck 
fault”. Even if itis based onani fied t 
lusion the belief in a just wog lion, w 
can bring out the best in me this is 
membe 
it woul 
ofan a 
' Lines 


(fwt). When did man produce the first works of art—moretht bones { 
300 000 years ago or only a bit more than 30 000 years ago! Hunga 
the present time this controversial question is exciting mt these a 
prehistorians. It is a question of clarifying whether early mz vertebı 
made pictorial representations or whether this was on cuts pa 


achieved much later by modern man. 


The controversy about the be- 
ginnings of painting has been 
enlivened by two new books, 
which both describe the devel- 
opment of our forefathers. A 
collective of authors under the 
leadership of the Berlin scien- 
tists Joachim Hermann and 
Herbert Ullrich have written a 
volume entitled “The Begin- 
ning of Man” (,,Menschwer- 
dung“) (Akademie Verlag, Ber- 


in Stri 


‘slovak 
lin) and in this the first works! is 


art are ascribed to early mani nie 
the type Homo erectus. Ind interp 
trast, the Mainz science a Blanch 
licist Ernst Probst, in his E N 
“Germany in the Stone Ay elio 
(„Deutschland in der sa the b 
zeit“) (C. Bertelsmann Vet Stone 
Munich) describes early ™ time 
ern man of the type Hot Europ 
sapiens as the first artis: | 3009 
In the volume “The Beg! are ar 


3 


Marks on an animal bone, Bilzingsleben. 
(From: H. Ullrich, The Beginning of man, 


Berlin 


n” certain finds from the 


300000 years old 
Bilzingsleben in 


then K portant rO $ 

Mg thet orks of art of early man. 
Teac these are mostly animal bones 
f cow ith some or many marks ofno 
ught tk secognizable meaning. The 
d wog most sensational discovery is 
laracter sgid to be a bone with a pattern 
ctimsæ of lines in which the Weimar 
edly h, prehistorian Gunter Behm- 
heir ox plancke claims to have iden- 
donai pfied the representation of a 
ust Wot lion, with mysterious marks. If 
tinmarhis is really meant to be a 
member of the cat family, then 
it would be the earliest picture 
jof an animal in the world. 
Lines scratched on animal 
noreth: bones found in Vértesszöllös in 
s ago?A Hungary are about as old as 
ing mt these alleged works of art. The 
arly më vertebra of an elephant with 
was onl cuts patterned likes rays, found 
in Stránska skála in Czecho- 
a slovakia, is even twice as old, 

n; Tmely about 700 000 years. 
az Contrast to the spectacular 
ence p> ao of Behm- 
4 ancke and of some other 
a East German prehistorians the 
p earliest works ofart are dated in 
E a book “Germany in the 
o oa being from the 
pe Ho Bice aa men in 
rtist. , 30000 aS ey A more than 
Begint” are animal a T morue 
‘carved in nd human figures 
—— found in the mammoth ivory, 
ie 
| beauty. These r astonishing 
o titans, 
— the cave h on,t e wild horse, 
| “prayin carand the lion, alsoa 
| and a § man with raised hands 
SEP ture ca tee hybrid crea- 
ie Bae a animal 
| ably emb 5) Ni ich presum- 

erlin P| odies a god. 
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Head of a lion carved in mammoth 
ivory from about 32000 years ago. 

(From: G. Behm-Blancke, Germany 

in the Stone Age, Munich, p. 81) 


Stone Age expert Ernst Probst 
is of the opinion that the alleged 
works of art from 300 000 years 
and more ago, found in Bil- 
zingsleben and elsewhere, are 
just traces of cuts, as arise for 
instance from the portioning of 
meat on a board. He believes 
that the alleged lion and the 
putative signs — such as grid, 
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square, triangle, half-bow — of 

Bilzingsleben are nothing else 

but the tangle of lines seen on 

the breakfast chopping board 

of today, in which a little phan- 
tasy allows you to make out 

many a pattern. 

According to Probst, early man 

had already mastered the con- 
struction of tools and weapons 
from stone, bone and antlers, 
the building of huts, fire and the 
hunting of big game. However 
he did not yet bury his dead, 
nor did he make music or in- 
dulge in any sort of artistic ac- 
tivity. The first hesitant steps 
in religion, in music and decor- 
ation as yet recognized were 
from the time of the Neander- 
tals, less than 100 000 years ago. 
But even they, according to 
Probst, were no artists. 


The Brain Organizes Itself 


(df). According to Professor Wolf Singer of the Max Planck 
Institute for Brain Research in Frankfurt on Main, speaking at 
a press seminar of the Max Planck Society, the brain more or 
less organizes itself. For this teamwork the following rule is 
valid: Only those brain cells remain finally connected which 


regularly recognize structures together and 


which evaluate 


them according to the same criteria, for example lines, colours 
or looking for movements in the same direction. 


In the first months of his life an 
infant forms a large number of 
connections between his ner- 
yes which are mostly “super- 
fluous”. The pathways which 
are little or never used are 
destroyed in the years before 
puberty, in so far as their 
existence is not justified by 
regular exchange of data. For 
example the results are very 
serious if a childhood corneal 
opacity is operated on too late. 
The patient then remains blind 


even though his eyes are cap- 

able of seeing, as the developing 

brain has meanwhile cut off all 

connections needed for proces- 
sing visual stimulation. In all, 
about one third of the neural 

connections which were initial- 
ly present are destroyed. 

The individual steps of the col- 
laboration between the neur- 
ones are still largely unknown. 
No wonder, according to Pro- 
fessor Singer, for “the brain is 
one of the most complex sys- 
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tems on our planet”. The 
human brain includes in all 
about 100 thousand million 
nerve cells, which are joined to 
each other through more than a 
million contact points on the 
nerve fibres (synapses). Infor- 
mation is communicated with- 
in thousandths of a second ona 
conduction net of one million 
kilometers in total length. This 
level of achievment puts every 
modern technical system in the 
shade. For example the optic 
nerve is just two millimeters 
thick and contains more than 
one million fibres which are 
well isolated from each other 
and which transmit different 
data. We can also see here why 
the numbers are so immense. 
The eye perceives up to 70 pie- 
ces of information from each in- 
dividual point of light. These 
are transmitted first into the 
visual cortex and then into the 
most different regions of the 
brain. Almost a third of all 
nerve cells are occupied with 
the evaluation of visual infor- 
mation. 

Singer too is working on re- 


Model of a human brain. 
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search into vision, the inter- 
action between the nerves in 
the composition of a picture 
from the individual bits of 
information provided by the 
eyes. Among other things, he 
and his colleagues have found 
out that thousands of nerve 
cells work together for this pur- 
pose. Moreover this principle is 
also valid for the total cerebral 
cortex, the site of human intelli- 
gence. 40 Million nerve cells 
connect themselves each time 
with up to 10 million other cells, 
forming quite distinct “teams” 
which can then build a con- 
clusive picture of the environ- 
ment. 

Professor Heinrich Betz, of the 
same institute, is examining 
how nerve cells communicate 
with each other. Data in the 
nervous system is transmitted 
not only by electrical signals 
but also by chemical messen- 
gers, the so-called neurotrans- 
mitters. Through the synapses 
these can excite or inhibit 
neighbouring cells —a principle 
on which all of computer tech- 
nology is based. Even the most 


(Photo: Ullstein) 
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direc 
able ree Astronomers have known for 
iring ¢ some years that the mist of 
negati stars which they observed with 
+. Dept: telescopes or in radio-obser- 
of chi yatories is not uniformly dis- 
ribited; tributed in space. From the 
ions o earth out they appear to be con- 
nore, t! centrated along lines which 
owed Ù traverse the sky like a giant net. 
sause. The researchers assume that 
disease they are distributed in space 
toofent like the walls of enormous con- 
thespz nected bubbles. 
perper The Bonn astrophysicists Josef 
ing to’ Hoell and Wolfgang Priester be- 
lieve that the distribution of 
the $ hydrogen in the Universe is 
ansmitt Similar. They have reached this 
also # Conclusion by examining the 
hich # light from very distant quasars. 
einforë For the spectrum of light from 
are d these “quasi-stellar” structures 
thar the at the fringe of the Universe ex- 
zed” & ‘bits a whole series of more or 
ences" “°SS regular gaps, which indi- 
ew is t cate that the light passed 
san bèl through and was absorbed by 
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erse Twice as Old as We Thought? 


At the beginning there was the big bang, an enormous 
which produced all the matter in the Universe out of 
the dense, hot gases spread out and cooled 
ulated to a sort of foam, which is still 
ding out in space. In this way many astrophysicists pic- 
Universe with its stars and galaxies 
d million years ago. Two Bonn scientists hope to 
e Universe better with a new cosmo- 
at once double the estimated age of 


away from us and that the Uni- 
verse is expanding. According 
to this view, gaps in the far red 
region of the spectrum were 
due to absorption by ancient 
and very distant hydrogen. A 
study of all the gaps in light 
from ancient quasars allows the 
conclusion that there are enor- 
mous bubbles of hydrogen 
through which the radiation 
must pass on its thousand 
million year journey to the 
earth. 

However the Bonn astro- 
physicists go further. Ata meet- 
ing in Potsdam in November 
last year they put forward a new 
mathematical model which 
could provide a better ex- 
planation for the mysterious 
“foamy” structure of space. For 
this they employed a concept 
which Albert Einstein used in 
the original formulation of his 
cosmological equations — the 
cosmological constant. This 
section of the formulae, which 
it is quite impossible to visual- 
ize, is supposed to describe the 
“curvature of space-time” with- 
out the influence of gravitation. 
Wolfgang Priester, Professor for 
Astrophysics at the University 
of Bonn, states that his pro- 
posals are based solely on a 
Strict application of Einstein’s 
1917 equations. “It is high time 
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that these equations were final- 
ly taken seriously. It was rigor- 
ously proved at the start of the 
seventies that they were cor- 
rect, together with the cosmo- 
logical constant.” 


Small Value with Large 
Consequences 


Not only many astrophysicists 
of today, but even Albert Ein- 
stein himself, believed it was 
possible to neglect this con- 
stant. “That was a mistake and 
even someone like Einstein 
made mistakes”, says Priester. 
“In any case, there was no pos- 
sibility at that time of de- 
termining this constant.” But 
even today many of his col- 
leagues “couldn’t do anything 
reasonable with it”. In our 
immediate vicinity it is of no 
significance. The situation is 
totally different when we are 
talking about distances of the 
order of more than five 
thousand million light years. 
Priester and Hoell give the con- 
stant the unimaginably small 
value of 3 times 10 to the power 
of minus 56 (a number with 55 
zeros behind the decimal 
point). This allows a much bet- 
ter explanation than previously 
of the foamy structure of the 
Universe. The result of a new 
model would be that the first 
moment of the Universe would 
be very much less dramatic 
than has been assumed till now. 
There would be a tiny (on a 
cosmic scale) but adequate 
interval of some hundreds of 
thousands of years in which, 
according to their calculation, 
bubble-like structures would 
have to be formed. The theo- 
retical size of the hydrogen 
bubbles calculated from the 
model seems to show that the 
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Bonn researchers are right. 
They agree well with the 
measured diameter of about 
100 million light years. 


Big Jump Instead 

of Big Bang 

However a secondary result of 
the calculations could be even 
more important for our picture 
of the Universe. This would 
double its estimated age from 
about 15 to 30 thousand million 
years. “Many astronomers have 
been somewhat unhappy for a 
long time with this estimate, 
which is based on a back extra- 
polation from the expansion of 
the Universe”, says Priester. It 
was simply too close to the age 
of the oldest star. Many astro- 
physicists found it difficult to 
imagine how matter could have 


Neuroinformation Science 


cooled enough in the short time 
which, according to the pre- 
vious estimate, was available 
to it. 

Priester’s collaborator Hans- 
Joachim Blome goes even fur- 
ther in the interpretation of 
similar mathematical models. 
According to him, matter in the 
Universe has indeed a definite 
age, but space and time did not 
start at the moment of the big 
bang. The Universe itself has 
existed eternally and con- 
tracted slowly because of its 
internal properties. It was not 
composed of matter, but of 
pure energy. The big bang, 
which is so difficult for scien- 
tists to explain, would then be 
replaced by an admittedly ex- 
plosive, but much more gentle, 
big swing. 


A New Prototype of Computer Recognizes Faces 


(saw). The computer hardly needs half a minute to recognize 
the man in front of the video camera —and it does not let itself 
be mislead by his nervous sideways glances. A computer which 
is capable of these feats and which can therefore be used as an 
electronic porter has now been developed at the Ruhr Univer- 


sity in Bochum. 


Rolf P. Wiirtz of the Depart- 
ment of Neuroinformation 
Science at the Ruhr University 
in Bochum explains that, “This 
computer recognizes faces, 
even for example from different 
directions or with different ex- 
pressions”. “Intelligent” neur- 
onal networks which mimic 
nature in their way of proces- 
sing information permit this 
recognition. They are similar to 
the way in which human nerve 
cells in the brain function. The 
32 microprocessors of the elec- 
tronic porter are programmed 
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to use such a neuronal network 
each, which allows them to 
solve demanding problems. For 
example, if someone in front of 
the video camera turns his head 
to one side then not all the 
details in the “eye” of the com- 
puter agree with the internally 
stored frontal picture. The neur- 
onal network then attempts to 
find typical characteristics in 
the picture again. If this is suc- 
cessful within the prescribed 
accuracy then the person is 
identified and may enter. 

The reliability of this “trans- 


puter based parallel h Deane 
is at the moment 90 PAA 

$ Ce Accord! 
which means that nine out Ae 

U be imp 

ten people who are allowed. roving 
trance are correctly Tecogny| n ad 
at the first attempt, The j mploy 
chum information sciente ie 
tested the system by gettin rototy. 
experimental subjects to a is expe 
front of a video camera, Y roduct 
pictures taken were subdivié: the mid 
into individual points and@ The de 
of these was given a charage system 
istic coding. The unusual p 
perty of these codings is t; Modert 
they change only slightly whi —__ 
the direction or expression, C 
changed. These are then f 
into a data bank in coded for CARE 
and are then available to * literall 
electronic porter as a pitt effect 
archive which he can consul 6 511g 
an instant with the help oft ann 
neuronal networks. Caer 
Checking faces with machi yet be 
is based on the rapid process! tackler 
of a large number of piect somm 
information. This would ! wagen 
quite impossible with conte 
tional computers. The Boche The C 
information scientists, lead CRAL 
Professor Christoph von ® distrib 
Malsburg, therefore used 4 synt 
called parallel computer. në “16 c 
sort of computer the mié porn : 
processors work as it 4 qi 
hand in hand, comparable z ': 
team of mechanics in 4 l ree 
mula-I car race who can ea naa 
a wheel in seconds aire 
stop in the pits. With the J after 
tronic porter it is the 32 a E 
processors, capable of Hay E Which 
like neurons, which omni 
highly able team. They a d Europ 
nected to each other a 4 
therefore work simultan E clothi 
on learning or recogniti®t 
With the present pr ogra" y whole 
and a data bank of in we goods 
the computer requires 
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was supported by the Federal 
Ministry for Research and Tech- 
nology. It is also suitable for 
other applications. According 
to Würtz it could be used in 
medical technology, perhaps 


alul, 5 seconds tO 
Pet according tO YY 
NE ou, Ne improved simply Pa 
OWede roving the software. oe 
CORN she additional possibility O 
The, employing further processors. l 
sciente ar the moment there is onlya for the semi-automatic evalu- 


Settings prototype of the system, but it ation of microscopic pictures. 

| tO go, jg expected that a marketable Its application to robotics 

Nera, T product will be ready by about could also be interesting; it is 

ibdiviz the middle of the year. often desirable that a robot 

and: The development of this new should recognize a worked part 

characte system for recognizing pictures from another direction. 

isual p: 

s 5 È Modern History 

fly 

x CARE: A Bridge to Atlantic Partnership 

then fe (df). In the years immediately after the Second World War the 

ded CARE packets from the USA with high quality food were 

Ie “literally lifesavers for many people. Without belittling the 

a pi effect of this action and the so-called CRALOG deliveries it 

consti should also be stressed that they had wider historical signifi- 

elpo! " cance for the Atlantic partnership between the USA and West 
_ Germany which soon developed. This connection has hardly 

machi yet been examined by modern historians and is now being 

rocks tackled by Professor Wolfgang Schäfer and Dr. Karl-Ludwig 

lect! Sommer of the University of Bremen, supported by the Volks- 


vould ¢ A 
4 wagen Foundation of Hanover. 
h conve 


e Boch The CARE packets and the 
s, lead CRALOG relief goods were 
yon Å distributed free in European 
used as Countries affected by the war. 
ter Int The costs for transport were 
he mi orn by American charities or 
; it WY government agencies. The 
rable tt CARE deliveries were com- 
in af mercially organized. Private 
„an chi, Persons bought unwanted food 
durin Packets from the stores of the 
a thet “rican forces and looked 
yh is their distribution in 
jf work “rope. The name CARE — 


for Self-Help‘, including furni- 
ture, instruction material for 


Ñ 


t whi 
b Which . 
fort Ben stands for Cooperative Whole MIY 
go 3 na Remittances to 
r and“ Cin i 
and made was deliberately 


Iraneot d Public. Apart from food, 


nitiom | toe and drugs, the CRA- 


schools, building materials, 
medical equipment, seed and 
cattle for breeding. 16 Ameri- 
can charities, mostly from the 
churches, supported CRA- 
LOG — Council od Relief 
Agencies Licensed for Oper- 
ation in Germany. The de- 
liveries came from donations 
and were mostly distributed 
without information about 
the donor or central organiza- 
tion. 

In the USA immediately after 
the war public opinion assu- 
med a “collective guilt” of all 
Germans for the Second World 
War and this humanitarian aid 
helped to prepare the popula- 
tion for the change in American 
policy towards Germany, 
which transformed the West 
Germans within the shortest 
time from the defeated enemy 
into the favoured partners in 
the ideological and political 
conflicts with the “Eastern 
Block”. To an even greater 
extent this charitable support 
from the USA increased the 
readiness of the West German 


—— Se is 
wiles. umi 


7 
APRICOTS 


a a dis deliveries included a 

vid) © Spect i 
ndi 4 goods a rum of different The deliveries included a whole spectrum of different goods under the motto 
res er the motto „Help “Help vor Self-Help”. ee 
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under the headings “Denazifi- tects itself from 
cation” and “Reeducation” and voured. 
which rapidly acquired the As part of their work inthe have fa 
odour of compulsory reedu- man Research Counci} Bed 
abn: gramme on “Chemical Eeg. 
— Natural Substances n, 
Modify Behaviour”, Profes serflies ` 
Michael Wink and his i e 
leagues in the Departmen, in the U 
Pharmaceutical Biology oft “Uni-S] 
University of Heidelberg h jarvae a 
examined the problem of, poison | 
butterflies take up cardiacy Like t 
cosides and how they can sd they are 
these substances safely, Ty Other ! 
have studied the butterfly Sp tively t 
tomeida epilais, of which t stances 


population to accept the a Pa 
“Occupying Forces” as protec- 
tors and allies. It was much 
more effective than the 


measures brought into bear 


wk dently 
Pharmaceutical Biology 


Poison for the Bride 


(df). Plants such as lupins, gorse and oleander contain highly 
poisonous defensive substances which are meant to protect 
them from being eaten. Nevertheless some specialized insects 
have succeeded in colonizing plants of this sort in the course of 
evolution. There are further advantages apart from the ex- 
clusive source of food. The poisons protect the insects from 
being eaten themselves and even act as signals for repro- 


duction. 
‘stance, 
Therefore situations like this me Uresipl 
occur again and again. The Asclepias plants 
plant looks as thought it had Bireeaiiecor Call : lof th 
been swept clean. Only a cater- : ropegen {These 
pillar nibbles contentedly on its Caterpillar o) many | 
leaves. High in the air a bird of the o as lupi 
espies the potential prey and Mpgaren OH They i 
flies hungrily towards it. How- EAN protein 
ever when it recognizes the insect a 
butterfly caterpillar by its pat- chr tra 
tern of colouration it turns Ro. term si 
away — it has remembered its alter 
nauseating effect. What spoils Caterp 
its appetite is a poison which | butterf 
comes from the plant. absorb 
Among the butterflies and their f 
other insects there are special- their s 
ists which can exploit the che- nate t 
mical defenses of plant for their They y 
own purposes. For exampel, | selves 
the monarch butterfly (Danaus | quinol 
plexippus) has sought out inthis 
f plants which contain cardiac | the thr 
} glycosides. These are sub- Poison 
i stances, used at low doses as Viceroy (Limenitis archippus) class o 


plant-derived drugs, which in- 
fluence the ion channels in car- 
diac muscle and which at 
higher doses are very poison- 
ous, both to insects and to 
vertebrates. The butterfly does 
not only tolerate this poison, 
but really hoards it. It thus pro- 
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Cardiac glycosides of asclepiadaceae and danaidae. On the silk plant Aud 


), the caterpillar of the monarch butterfly oa ig 30 
only the caterpillar, but also the adult butte 1 Ner, T 
ycosides taken up by the caterpillar with nouris 
us experience with Danaus vomit after eating * 
y Danaus, but also such imitators as the vicer? 


curassavica (bloodflower' 
plexippus) matures. Not 
protected by the cardiac gl 
Bluejays having no previo! 
fly and then avoid not onl 
nitis archippus). 


jl 


(Source: D. Hess, Pflanzenphy “iy 


[Plant Physiology’), Ulmer, Stuttgart, 19 


{ 
= 
being . ae live on oleander, and 
na wn that these larvae 
in theg l ecifically take up oie gly- 
: cosides from the intestina tract 
al Beal an adaptation which is evi- 
eS Wh onl 
Profs, E Tae store cardiac gly- 
his cosides. The researchers report 
men, iq the University of Heidelberg 
gy oft “Yni-Spiegel” (5/91) that the 
berg} jarvae and butterflies store the 
m of: poison particularly in their skin. 
ardiac Like the monarch butterfly 
y cans they are largely avoided by birds. 
fely, Te Other butterfly species too ac- 
terfly§; tively take up defensive sub- 
which g stances from plants. For 
‘stance, larvae of the species 
Uresiphita reversalis eat on 
‘plants which contain poisons 
of the quinolizidine class. 
‘These substances occur in 
many butterfly blossoms, such 
as lupins, gorse or golden rain. 
They inhibit the production of 
proteins in the body of the 
insect and disturb neuromuscu- 
lr transmission. In the long 
‘term some quinolizidines even 
alter the genetic material. 
Caterpillars of the Uresiphita 
butterfly not only specifically 
absorb these substances from 
their food and store them in 
their skin. They also impreg- 
eae evi with them. 
| selves ee Sec “wound them 
pan osiore they pupate. The 
the threads ee Bee senate 
Olsons hs es See 
dass occur | the pyrrolizidine 
in three per cent of 


all 
ee are mutagenic and 
| 


i omen and have their 
call ‘i sect specialists, such as 
4° Southeast Asian bear spin- 
ladon, Sort of butterfly has 
to such an extent that 
Teproductive behaviour 


me trolled by the poison. 


p 


Even its 
nphys y is 
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After eating pyrrolizidines the 
male bear spinners develop 
large mating organs on the rear 
of their bodies. These substan- 
ces are totally normal for them 
and if the butterflies are not 
given them their mating organs 
are really paltry. During display 
the reproductive parts of the 
body are expanded and expel a 
sort of love perfume, a phero- 
mone. It has turned out that 
these pheromones are made 
from pyrrolizidines. From a 
poison, that is supposed to kill, 
has arisen an aphrodisiac, a sub- 
stance which stimulates the sex 
drive. It is even more astonish- 
ing that the bear spinner female 
has developed tailor made re- 
ceptors on her feelers, the 
antennae. With the help of 
these chemoreceptors she can 
recognize a male of her species 
and moreover presumably re- 
ceive information about how 
attractive he is. 
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The Heidelberg researchers 
have evidence that the quantity 
of poison stored correlates with 
the quantity of pheromone 
sprayed. The stronger a male 
smells the more attractive he is 
for a female. For both parents 
(How could it be otherwise?) 
place this fantastic stuff pyrro- 
lizidine in the cradle of their 
child — the female by including 
some of the stored pyrrolizi- 
dine in her eggs, the male by 
storing the substance in his 
spermatophore, an agglomer- 
ation of sperm cells, which are 
transferred to the female during 
fertilization. The Heidelberg 
researchers conclude that it is 
important for the female to find 

a partner with as much pyrroli- 
zidine as possible. For the more 

the male has stored of this, the 

more he can pass on to his 

descendants. Like their parents 

they can grow up in a carefully 

designed niche made of poison. 


Does AIDS in the Brain Work Like Scorpion Poison 


(fwt). The immune deficiency 
disease AIDS typically also 
damages the brain. Virologists 
of the GSF Research Centre for 
Environment and Health have 
now found evidence for the 
point of attack of the virus. This 
may be the same as that where 
scorpion poison acts. 

Volker Erfle of the GSF Re- 
search Centre in Neuherberg 
and his colleagues have studied 
a certain protein which is found 
in AIDS-infected cells and have 
shown astonishing similarities 
with one component of scor- 
pion poison. It was already 
known how this works as a 
potent nerve poison, namely 
that it binds to the so-called 


cation channels. These are 
structures on the surface of 
some nerve cells which are in- 
volved in signal transmission 
between cells. 

The researchers presume that 
the substance formed during 
AIDS infection could act simi- 
larly. Experiments with artifi- 
cially formed parts of the HIV 
protein seem to confirm this. 
These too bind to the cation 
channels and disturb their 
function. In this way an AIDS 
infection poisons the brain. 
Similarly in other viral infec- 
tions, such as polio and rabies, 
the pathogen binds to import- 
ant structures on the surfaces of 
cells. 
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pelvic dimensions, ace A 
to Wischnik, so thara 
data may be regarded as mE 
sentative for the vno 
groups. 3 


But how can it be Possible; 
the body structure to chang 


Medicine 


Increase in Cesarean Sections Predicted 


Neu-Isenburg (dpa/fwt). In future, more and more children 
will be born by cesarean section. This prediction was made 
by Prof. Arthur Wischnik at a symposium on perinatal me- 
dicine held recently in Mannheim, according to a report in 


the Ärzte Zeitung (2/26/92). 


Atthe Gynaecological Clinic of 
the University of Mannheim, 
the computer tomographs of 
the pelvises of 500 women ofall 
age levels were analysed. These 
data revealed that the pelvic 


significantly rounder than that 
of their mothers and grand- 
mothers. This will render natu- 
ral births difficult in increas- 
ing numbers, according to 
Wischnik. The skeletal changes 


markedly in just a few deca 
Wischnik submitted a aa 
explanation: girls mature a 
earlier age nowadays and be 
menstruating earlier than. 
previous generations, P| _ — — 
means that the pelvis could! 

ossifying earlier, thus retain: 


inlet of the younger women is due to age have no effect on a more childlike form. The fol 

gions u: 

spects t 

a Ee 

realm o 

The next issue of UNIVERSITAS focus 

will presumably contain the following contributions: i ve 

fall the 

sponsib 

it questio 

Transcultural Ethics Behavioural Biology withsta 

ies Religions and World Ethos Dangerous security matic a 

ans Küng, Tübingen The Behavioural Biology of Risk suppor 

Felix von Cube, Heidelberg em P 

Third World a 
„Catching up on Development“ - a Chance? Medicine 

Huma 


. H i 
Consciousness and the Conquest of Pain- 


Outline of Modern Problems 
Oriental Wisdom and Scientific Knowledt Religic 


in Development 


Dieter Senghaas, Bremen Klaus Jork, Frankfurt on the Main tempta 
ithems: 
Politics Paleontology power 
Looking Forward to Catastrophe Ecological Catastrophes During and hi 
f San i the Intellectuals a Earth's History ie 
i urt Sontheimer, Munich at is the evidence? Yy 
i Heinrich Karl Erben, Bonn Kind { 
H ! aniz 
| Philosophy ai they ; 

i Evolution and Projecti 7 pe 
| Approaches to a ee Epist Evolution — Brain - Consciousness ping 
| Gerhard Vollmer, Brunswick atey The Evolution of Human Conscious" i a 
Franz M. Wuketits, Vienna/Austria hel 
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World Religions and World Ethos 


Hans Küng, Tübingen 


“rent world reli- 
too well in what re- 


The followers of the < 
gions usually know oniy 
spects their practice does not agree. Unfor- 
tunately, they have no conception of what 


——\hey have in common, above all in the 


f Pain- 
wledg 


ness 


A 


lim of ethics. On the basis of the relevant 
documents it is, therefore, imperative to 
find out what are the principles that unite 
all the great religions. From a sense of re- 
sponsibility we are confronted with the 
question: What can these religions do, not- 
withstanding the differences in their dog- 
matic and symbolic systems, to develop and 
support an ethos that distinguishes them 
from philosophy, political pragmatism and 
philanthropic activity of whatever kind? 


Human well-being 


ee have always been subject to the 
eee simply to revolve around 
l s in order to maintain the 
a a institutions, constitutions, 
he aes K And yet, when they have 
inp. cae K o so, they have the capac- 
kin boc nee strength different in 
eatization that of many international or- 
hoy ae S, to convince the world that 
| ig a with human well- 
authority > the great religions have the 
Isious ane provide us with basic reli- 
ce and support, to give us 

hope when we are confronted 


hel 

+ “=P and 

With . 

i the P 

| internal mechanism of all human 
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institutions, the egoism of different indi- 
viduals and groups, and the superabun- 
dance of information through the media. 

Whoever in the tradition of the pro- 
phets truly believes in God, should, in ac- 
cordance with this belief, be concerned 
with human well-being. Consequently we 
have in Judaism the twofold command- 
ment to love God and one’s neighbour, 


Professor Hans King 
was born in Sursee, 
Switzerland in 1928. 
From 1948 to 1955 he 
studied philosophy and 
theology at the papal 
university Gregoriana 
in Rome. He was 
ordained in 1954, and 
then in 1955 studied in 
Paris at the Sorbonne 
and the Catholic Institute. In 1957 he received 
his doctorate in theology. From 1957 to 1959 

he served in the ministry at the court church in 
Lucerne. In 1960 he received a call to the uni- 
versity of Tubingen as professor of apologetics, 
and in 1962 was nominated official theological 
counsellor by the Pope. From 1963 he was pro- 
fessor of dogmatic and ecumenical theology, 
and director of the Institute for Ecumenical 
Research; and since 1980, independent of the 
faculty, he has continued as professor of ecume- 
nical theology and director of this institute. 


Professor Hans King, 
Waldhduser Straße 23, 7400 Tübingen/ Germany. 
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carried in Jesus’ Sermon on the Mount to 
radical extreme in the commandment to 
love one’s enemies. And in the Koran one 
finds a constant demand for justice, ho- 
nesty and good works. The Buddhist doc- 
trine of the overcoming of human suffer- 
ing should also be mentioned; likewise 
the Hindu striving to achieve “dharma” 
and Confucius’ requirement to preserve 
the cosmic order and with it the realm of 
human values. In all these religions the 
well-being and dignity of man is pro- 
claimed as the basic principle and aim of 
human endeavour; moreover, this ethos is 
proclaimed with an unconditional author- 
ity such as only religion can possess. 
More particularly, we are here concerned 
with the life, integrity, freedom and soli- 
darity of man. The dignity of man, his 
freedom and his rights are not simply 
matters to be settled by regulation on 
positivistic principles: they have a depth 
that is ultimately grounded in religion. 


Maxims of Basic Humanity 


It is true that religions have always been 


subject to the temptation to fiy 
certain traditions, mysterious a 5 
and prescribed rituals, thereby ee 
themselves off from the external T ia 
The fact remains that when they mi 
desire to do so, they can bring out iB ie tO 
sential significance of basic princi A 
humanity with an authority and pows ruption 
conviction which politicians, jurists ¿states | 
philosophers do not possess. For alliSuch n 
great religions proclaim certain ‘yide a 
negotiable standards“; basic ethica consid 
ciples and maxims of conduct, which;momer 
grounded in the Absolute and Unete equally 
tional and which, therefore, are jugbe put 
to be valid for hundreds of million row-m 
human beings. letter c 
Five great commandments of humesiderat 
commandments which have innumerition. < 
applications not only in the persstions z 
sphere but also in economics and poli thanasi 
are to be found in all the great world ing to 
ligions. They are the commandment) Ethi 
not to kill; (2) not to lie; (3) not to win eith 
(4) to refrain from fornication; (5) the leg 


honour one’s parents and love œ%ên b 
Norm 


Upatu re, | 


comma 


children. These principles are of a g 
in que 


Christi i i ; j 
ristian theologians and Jewish scholars discussing the interpretation of the Holy Bibl phe 
oly Bible. 
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| put let us make a specific applica- 
me nsider, for example, what a radi- 
formation would take place in 
hroughout the world, if the 
“Thou shalt not steal”, 
o the general conscious- 
plied to the evil of cor- 
increasing even in 


Y Citcal trans 
aal wgonditions t 

y hayeigommandment, 
ut thewere to enter int 
Nciples ness and to be ap 
| Powe ruption, NOW everis : £ 
Urists estates hitherto untarnished by this evil. 
‘or all:Such norms, unconditionally valid, pro- 
ain ‘pyide a barrier against a libertinism that 
hical p:considers and lives only in the present 
whichimoment and situation. It is, to be sure, 
Uncorequally true that such norms should not 
ire jugbe put into practice in the spirit of a nar- 
nillions row-minded légalism which clings to the 
letter of the law without taking into con- 
‘humaisideration the concrete situation in ques- 
numeition. Such difficult and complex ques- 
, petons as contraception, abortion and eu- 
ad polithanasia cannot be settled simply by refer- 
- yorli ing to the Bible or some other holy book. 
‘dmen Ethics cannot be properly understood 
ot to sii either thetical or tactical terms. Neither 
yn; (5) the legal aspect nor the concrete situation 
ove can by itself determine what is right. 
fa get’ Norms without reference to the situation 
in question are devoid of meaning; and, 
on the other hand, the situation is unintel- 
gible without the norm. Further, the 
Norms should elucidate the situation, 
ke at a same time, the situation 
as ae e it possible to determine 
norms should be. That which is 
ioe is, therefore, not simply 
hen fy Ae oe and right, but rather 
to ay PE y good and right, that is 
lation, In a8 BP PLO priate ina pven situ- 
| ticular “Sen er words, it is only in a par- 
Ieee Pee that the obligation be- 
t is rateo i On une ot her hand, in 
only the 7 r situation, which, of course, 
Properly A ee directly concerned can 
ge, the obligation can be alto- 


i Bether 
ni u COO . . 
H nconditional. What this means is 
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that our duty is always in the context of a 
particular situation, yet in this situation 
our duty can be categorical and without 
qualification. In every concrete moral de- 
cision, the general normative constant 
must be brought into relation with the 
variable of the particular situation in 
question. 


The Reasonable Middle Way 


It is true that religions have always been 
subject to the temptation to insist on the 
letter of certain extreme positions, in indi- 
vidual as in social ethics, in sexual as in 
business and political ethics. And yet, 
when they are willing to do so, these re- 
ligions can win the support of hundreds 
of millions of human beings on this earth 
for a reasonable middle way between lib- 
ertinism and legalism. For all the great 
religions provide models of behaviour 
which point to a middle way, and this is 
something very important in view of the 
complexity of individual and collective 
dispositions, emotions and interests. 

To be more specific, there is a middle 
way between a greed for material pos- 
sessions and a contempt for such pos- 
sessions, as likewise between hedonism 
and asceticism, between sensuality and 
hostility to the flesh, between surrender 
to the world and its negation. Consider 
the socio-cultic duties which structure the 
entire life of a Hindu, or Buddhist tran- 
quillity with regard to the world, or the 
wisdom of Confucius, or the command- 
ments of the Torah and the Talmud, 
which before God set forth man’s duties 
in the world, or the preaching, neither le- 
galistic nor ascetic, of Jesus, or the many 
reasonable directives in the Koran with 
reference to the demands of everyday life. 
All these religions call for behaviour im- 
bued with a sense of responsibility both 
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Confucius (in the middle), Chinese philosopher and 


founder of a religion. . ; 
(Photo: Archiv für Kunst und Geschichte, Berlin) 


towards oneself and the external world. 
Going beyond “rules of the game” all 
these religions also call for certain predis- 
positions, attitudes and virtues which can 
direct human behaviour from within in a 
way that goes beyond what mere legal re- 
gulations can do. In the social situation in 
which we find ourselves today, this rea- 
sonable intermediate position would 
mean, among other things, finding a way 
between blind rationalism and maudlin 
irrationalism, between, on the one hand, 
an unduly credulous faith in science and, 
on the other hand, a denigration of 
science. With regard to technological 
developments it would mean a position 
equidistant from euphoria and hostility; 
and in the realm of politics it would stand 
between a purely formal democracy and a 
totalitarian people’s democracy. 


The Golden Rule 


It is true that religions have always been 
exposed to the danger of getting bogged 
down in an endless thicket of command- 
ments and prescriptions, of rules and re- 
gulations. And yet, when they are willing 
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to do $0, they can substantiate the uni provide 
sal validity of their norms as somey otivat 
categorical and not simply applic soday 8 
from case to case; moreover, they cay) nd ap 
this with a kind of authority that oki venerat 
ophy does not have. Religion provi son the 
man with the highest standards in may gjon in 
of conscience, that categorical impen; day; th 
of such supreme importance for pres ing rec 
day society, which lays an obligation, princip 
us of a depth and fundamental nature} ophy, L 
can come from no other source. For it} wards | 
fact that all the great religions calli ling at 
something like a Golden Rule, a no ideals. 
which, far from being purely hypothe, In sz 
and conditional, is categorical, apodi that by 
and unconditional, and yet at the sx great | 
time practicable in the highly comjljgions, 
situations in which both individuals tse an 
groups are often obliged to act. presen 
This Golden Rule is already to! force : 
found in Confucius, (ca. 551 to 489 B. Know 
“What you do not want done to yours model 
do not do to others”. It is also to! Once t 
found in Judaism: “Do not to ott And t 
what you would not have them do Simply 
you.” (Rabbi Hillel, 60 B. C. to 10 Al about 
Finally we find it in Christianity: “W ae 
soever ye would that men should do a 
you, do ye even so to them.” Kant'’s 7 on 
gorical imperative could be understo® ri P 
a modernization, rationalization ands ES ®) 
larization of this Golden Rule. Aa 
that the maxim of your will could “| Spirit 
times be valid as a principle of une and | 
legislation,” or again, “Act so that? tii 
treat humanity both in your ow? ei subje 
and in the person of everyone else? other 
end and never simply as a means: wi With 
It is true that religions have d 
been subject to the temptation "t Prop 
mand in an authoritarian manneh of they 
for blind obedience, and even tO yl i 
lence to the conscience. And ye? 
they are willing to do so, they © 
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pled soday with so much sm ethargy 
Y anand apathy particularly in the o 
t phl generation, by drawing on ancient tradi- 
Provi ion they can provide motivations for ac- 
1 may: jon in a form appropriate to the present 
do not simply by hav- 
se to the eternal ideas, abstract 


perat day; this they can 
preseg ing recour 
d general norms of philos- 


ation; principles an : : 
turet ophy, but by presenting @ new attitude to- 
orit; wards life and a new style of living in cal- 
call | ling attention to embodiments of these 
a no ideals. 
othe In saying this, we have in mind the fact 
apode that by their life and their teachings the 
che s great leading figures of the world’s reli- 
compli gions, Buddha, Christ, Confucius, Lao- 
luals | tse and Mohammed, have down to the 
present day never lost their motivating 
y to! force as as models of life for emulation. 
39B,( Knowledge of the good and of its norms, 
yous models and symbols is imparted only 
so to! once to the individual in a social context. 
o othe And there is a vast difference between 
m do Simply giving people abstract lectures 
10 Al about a new style of living and, on the 
j: “Wt other hand, inviting them to participate in 
ild do this style of living by giving them a par- 
int’s@ “ular example to emulate, whether it be 
sto Buddha, Christ, Confucius, Lao-tse or 
and st the Prophet Mohammed. 
„hal 
uld l Spiritual Horizons 
un" and Ultimate Objectives 
yn pee ue true that religions have always been 
else when to the temptation to preach to 
s”. id ihe about the claims of right ethics, 
Oly ss t themselves having first behaved 
a hs thee ceis ngs 
‘a BY only h p ea N And yet, if 
0 f gions, eve ad the will to do so, these reli- 
bility — n today, could still with credi- 
Some people would prefer to say 


TTS ndn Ava oe 
O ei peas es $$ 


could once again — through their teach- 
ing, ethos and ritual point the way in this 
world to spiritual horizons and ultimate 
objectives; taking a stand against empti- 
ness and senselessness, they have the ca- 
pacitiy, with a unique power of convic- 
tion, to render this service to hundreds of 
millions of mankind. 

All religions provide an answer to the 
question of the meaning of the whole, of 
life and of history in terms of an ulti- 
mate reality which makes itself felt here 
and now — whether it be conceived 
as resurrection (Judaism), eternal life 
(Christianity), paradise (Islam), “moksha” 
(Hinduism), “nirvana” (Buddhism), or im- 
mortality (Taoism). Religion can help and 
guide people who have experienced frus- 
tation, suffering and failure; this it can do 
both by revealing perspectives that trans- 
cend death and by giving meaning to 
their life here and now, and not least in 
cases where moral actions were not 
crowned with success. 


Criteria of Evaluation 
and Differentiation 


If a common world ethos is to come into 

being, not only is a large general coopera- 
tion between believers and non-believers 

necessary; it is likewise necessary that the 
different world religions support this ob- 
jective with a particular sense of commit- 
ment. What might result, if all the repre- 
sentatives of the great religions would 
cease to fan the flames of war, and begin 
to call for reconciliation and peace be- 
tween the nations? What might result, if 

demands for social justice and the conser- 
vation of nature were no longer ignored 
but supported with the force of moral 
conviction? And what would all this 
mean for hundreds of millions of man- 
kind on this earth? 
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Consider, for example, the obligation 
of voluntary restraint, more precisely, 
yoluntary curtailment of consumption 
rightly advocated by Hans Jonas, “the 
obligation to discipline our power and to 
curtail our pleasures for the sake of the 
future of humanity.” Without the support 
of the great religions which speak directly 
to the conscience of man, such obliga- 
tions will almost certainly not be put into 
practice by the vast majority of mankind. 
And other demands will be equally ig- 
nored, as, for example, that of the Zurich 
theologian, Professor Arthur Rich, who 
has said: “We must retreat from an eco- 
nomy of more and more to an economy 
of enough.” Professor Friedhelm Hengs- 
bach, Frankfurt, has called attention to 
the fact that it was the ethically motivated 
political movements, (such as the labour, 
feminist, ecological and peace move- 
ments), which in our century have 
brought about an ethical transformation 
of industrial capitalism. Who today would 
be better qualified than the world reli- 
gions to mobilize mankind for a world 
ethos? To mobilize mankind by formulat- 
ing ethical goals, setting forth basic ideas 
of morality, and, through both reason and 
feeling, motivating people in such a way 
that ethical norms can be experienced in 
practice? 

It is, of course, true that the problems 
that confront mankind today, ranging 
from genetic engineering to the interna- 
tional debt crisis, are of such complexity 
that it is not possible to arrive at scien- 
tific, economic, medical or social solu- 
tions to these problems directly from 
ethical norms and principles of whatever 
kind, to say nothing of directions for spe- 
cific courses of action. Yet, on the other 
hand, for human well-being, such princi- 

ples and norms can and should be 
brought into the discussion as criteria of 
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should play a role in the decision rea, ee 
They would, on a rational or rel ade 
basis, provide the framework ot ; E 
mon, fundamental ethos for the vri 
deep, concrete basis for the achieven, ae 
of human rights. von. 

sense O 
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In the complex question of an ethicaly jet at 
tem that would unite the world’s Phience, 
gions, we can here only make preliminy: tues 
suggestions. As a starting-point it woiChristi 
probably be possible to ascertain that Jt go 
Christian catalogue of virtues and vigsal set 
has parallels, direct or indirect, in alltideal; 
other religions. For example, in the otyealizat 
religions there are parallels to the secThat th 
deadly sins, as they have been called sinligions 
Gregory the Great: pride, envy, angideals i 
covetousness, lust, gluttony and shiworld 
Parallels have also been found to the frone sec 
cardinal virtues of the Greeks; prudennot be 
justice, fortitude and temperance. If tis tens 
cording to the ethical systems of the éethos « 
ferent world religions, there are whethos t 
might be called universal sins, and @ who 
happily, there are also universally ‘entio 
teemed virtues in these religions, #i" the 
should they not cooperate in conivment o 
ting these sins and in promoting tht °™s ir 
virtues? ma 
There would be no difficulty in e i 
taining that parallels in the different Mei 
gions can be found. By way of ext Ous 
let us consider Buddhism. It is com nai 
knowledge that in this religion selfs 
ciency and freedom from envy are h i 
valued; that, according to its doct ineasu 
the world, though properly estee" action, 
should not be’ depleted of its resou “Peach 
that man should always be regarde a his ` 
end, never as a means; that know F Ples, 
worth more than wealth, and ws 
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nd pore than knowledge; and that affliction 
reads pould not bring despair. All these basic 
religa irudes have parallels in Christianity, 
ta tporwithstanding the differences in the 
Worlt senera] context. i : 
leve” Now let us look at still another reli- 
sion. The Moslem holds in high esteem a 
sense of order and the striving after jus- 
tice; the virtues of courage and compo- 
sure are particularly important for him; 
hical yyer at the same time he also prizes pa- 
d's feience, humility and solidarity. All these 
sliminyirrues have parallels in Judaism and 
it wot Christianity. 
i that Jt goes without saying that the propo- 
ind viesal set forth in this article represents an 
in alltideal; yet, with the necessary will, the 
the otyealization of this ideal would be possible. 
he se'That the reality of all the great world re- 
lledstligions often makes a mockery of such 
y, angideals is only too well known. In all the 
id slosworld religions, as also in most states, 
the foione sees that ideals of human rights have 
yrudeninot been adequately achieved; that there 
e, If is tension, or even conflict, between the 
f the dethos of the religion in question and an 
re weethos that would be valid for mankind as 
, anda whole. In this connection we could 
sally Mention the prohibition of contraception 
ns, W the Roman Catholic Church; the treat- 
comi ment of women, dissidents and non-Mos- 
ng hel ems in Islamic fundamentalism; and the 
Preservation of the caste system in Hin- 
in a usm. These matters do, indeed, con- 
rent ger the respective religions with very 
examp Hous questions, but they do not de- 
comi? oy the validity of the high moral ideals 
self. these r eligions. It is, however, true that 
re hi K2 are to be credible, the different re- 
oct on must first themselves take radical 
ste “tres to put into practice in their own 
soul a the ethical principles which they 
8 eae world; and they must do 
r they preach these princi- 


Mohammed debating with Christian monks. 
(Photo: Archiy fiir Kunst und Geschichte, Berlin) 


In fact, however, we cannot help per- 
ceiving that the different religions are 
today developing a consciousness of their 
ethical responsibility, a responsibility of 
global dimensions. In the field of ethics, it 
has been shown that, in the last analysis, 
the theoretical terms or reference, differ- 
ent with each religion, are less important 
than what is actually done or left undone 
in the practice of everyday life. And, in 
this, practice, men and women of the dif- ` 
ferent religions who are truly religious in 
the best sense of the word, have always 
been able to establish contact and to 
understand one another. This shows that, 
both in large and small matters, common 
actions and abstentions are, indeed, poss- 
ible, however different the theoretical 
foundations and implications of the vari- 
ous religions may be. 


English translation by F. C. Greeley Stahl 
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German intellectuals, unlike most people in 
this country, have seldom felt themselves to 
be in accord with the German Federal 
Republic. They feared that the new German 
democracy, brought about by the occupa- 
tion, had in its infancy already moved in the 
wrong direction. With critical eyes they 
focused their attention on everything that 
smelt of “restoration”, believing that in the 
policies of our epoch aimed at restoring the 
old order they could perceive the germs of 
another abortive development from our 
new beginning as a democracy. 


German intellectuals, (who, at first, were 
all more or less left-wing, as those on the 
right had either disappeared or become 
silent), had an uneasy feeling during the 
time of Adenauer. They believed that this 
new beginning should mark a decisive 
break with the past; that it should be a 
cleansing, chastening process imbued 
with a spirit of atonement and radical 
change, such as Karl Jaspers incessantly 
called for. Some length of time had to 
elapse before these intellectuals, that is to 
say, a considerable number of them, — by 
no means all — began to understand that 
the conditions for the development of the 
Federal Republic now prevailing were so 
utterly different from those at the time 
of the Weimar Republic that, without any 
necessity for the contrition of the Ger- 
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ae intellectuals to accept these facts, 
for © ‘th them a fixed idea that they, 


“forit was W! 
fO nellecruals, had the duty to lecture 
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liticians. A f 
E however, made little impres- 


kion on the citizens of the Federal Repub- 
lic, For them the course of development 
las it continued was, on the whole, very 
\satisfactory, all the more so as, little by 
inle, conditions were steadily improving. 
— fi did not disturb them that the intellec- 
uals first denounced their petit bourgeois 
materialism, and then their alleged indif- 
lic tiference to political affairs. With the excep- 
both ion of small minorities, whose behaviour 
hile isuddenly acquired a radical character, 
espettthese citizens, by their votes regularly 
S NOtijpave the established parties the right and 
legitimation for political activity in their 
behalf, thereby giving the lie to the thesis 
of a “crisis of legitimacy” in the political 
I system that was so effectively propagated 
jin the 1970s by the intellectuals of the 
New Left. Even if they were not really 
enthusiastic about their state, it was clear 
that they wanted “no experiments”, and 
down to the present day they have, on 
LN he whole, had little to object to. 
his “hel 
ofr. 
ono Looking forward to Catastrophe 
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io ys /tellectuals has not led to any significant 
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i oa ; it seems to bea characteristic 
ert abies Se Ou in the Federal Re- 
s polit), Wnether of the left or of the right, 
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blik?”, 1966, Karl Jaspers, who, however, 
may be considered a relatively conserva- 
tive figure among philosophers, believed 
that he already saw an authoritarian state 
in the making that would lead to war; in 
short, it seemed to him that the disaster 
of the Weimar Republic was being re- 
peated. And why did Jaspers take this 
view? Because, in his opinion, there had 
been no real change in 1945; he saw that 
the political parties were just as they, un- 
fortunately, always are, that is to say, 
short-sighted, fixated on elections, medi- 
ocre, devoid of ideas, opportunist, 
bogged down in routine, in short, too 
small-minded for the aspirations of an 
intellectual aristocrat à la Jaspers. 

And then, with the student revolt, the 
intellectuals of the New Left had their 
chance. They declared that the present 
system was basically indefensible, not 
simply in need of repair; they further pro- 
claimed that they knew precisely what 
was the cause of the disaster towards 
which we were hastening or, rather, of 
which we had become the victims: this, 
they said, was the advanced stage of capi- 
talism, and they never ceased to proclaim 
that this economic system contained 
within itself the worm that would destroy 
it, or else drive it to fascism. This they 
proclaimed notwithstanding the fact that 
the predictions of classical Marxism had 
not yet been fulfilled. In fact, however, 
these gloomy forebodings proved to be 
untrue; the economic and social condi- 
tions obtaining in German society and in 
the world at large were judged in a way 
that was completely wrong; many people 
were befuddled in their thinking, yet no 
revolutionary movements were launched. 

The neo-Marxist prophecy of doom, 
something that even with hindsight it is 
difficult to understand, has no longer 
been heard during the past few years; yet, 
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on the other hand, with some intellec- 
tuals, the gloomy pessimism of a Cassan- 
dra did not increase to its present extent 
until people suddenly began to realize the 
danger for the whole world arising from 
the consequences of gigantic, world-wide 
industrial developments. That was a great 
new theme that aroused the concern of 
conservatives and left-wingers alike. 


The Terrible Visions of the Critics 
of Modern Civilization 


This theme, conjuring up visions of fu- 
ture catastrophe, provided an excellent ar- 
gument for use in a searching criticism of 
modern industrial society, a society based 
on rationalization and constantly aiming 
at further growth. In view of the fact that 
West Germany was the most successful 
and most dynamic industrial society in 
Europe, it is no wonder that it was our 
country that was particularly harassed by 
the many critics of modern civilization 
with their terrible visions; it appeared 
that it was our country that would be 
most affected by the grievous problems 
which would inevitably confront us. It is 
also worth noting that Germany had long 
been familiar with a tradition of the most 
radical and uncompromising criticism of 
modern civilization, a critical tradition 
averse to any form of pragmatism; this 
cultural pessimism was already to be seen 
in Paul de Lagarde and the “Rembrandt 
Germans” of the nineteenth century. 


Arrogant and Categorical 


The spiritual atmosphere in which this 
cult of decadence could develop and 
flourish was evidently still fertile. It prov- 
ed to be an error to have believed and 
hoped, as I had, that the German mind, 
after all its bad experiences in the twen- 
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Spengler. Here there has, unfortuns, 
been no change. When the German iy salt 
lectual goes around criticizing condi a 
which, however tolerable they may bel. ie , 
not satisfy his very exacting demands prid! 
tends to behave in a way that is arma ation 
and categorical. A sober analysis Of that is | 
situation and its inherent dangers ist; blind 
the thing for him. This is the time catastr 
bring up the big guns. Consider, ition, e 
example, what Hans Magnus Enzen slowly 
ger said in 1968, taking the view thatour act 
condition of the German Federal Reical ret 
lic was irreparable: “The political sjse clear fc 
of the Federal Republic can no longi} Inde 
repaired. We must either accept it asitity of 
or else put another system in its place other | 

Then a choice has to be made; slow th 
compromise or intermediate position guage | 
ruled out. Happily Enzensberger sikind o 
knows better. Yet the fact remains t feeling 
too many German intellectuals take pë the ur 
ure in assuming a dramatic posture ant that CC 
sketching out scenarios of catastrofiare to 
And there are some who combine #the s 
picture of the horrible dangers said i back a 
threatening us with an appeal, goces 
pounded of emotion and politicizing" “ne 


is based on irrational elements. 5 uh 
both 
Chure 
Intellectual Fashions ‘standi 
Arnulf Baring is quite right when re 
book, “Unser neuer GroBenwath op a 


writes: “We like to think in terms° 
natives of ineffable salvation or ma o 
able catastrophe, of promising wef of 2 
points or terrible ends; a shrill oY al 
about-face implies that the alterna A So, 
death and destruction”. ; od! am | 
Is this not so? Was it not so” |, 1 Enze; 
of whatever recent intellectual fash 
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— J 
fromt pose to follow? And is this pos a con- 
escap cantly recurring a at Sar 
Sche x Į realize that ın ma ing these critica re- 
tunay arks about certain aspects of our politi- 
nan iy l culture I am on slippery ground. Am 
ondiiey pot making light of the grave danger to 
ay be pature and human life resulting from the 
hands, ynbridled development of industrial civili- 
 ArTog yation with its growth fetishism, a danger 
1S of tehat is now SO evident? Am I not turning 
TS ist, blind eye to the dangers of a nuclear 
- time catastrophe? Do I not see that the Crea- 
sider, ijon, entrusted by God to mankind, is 
nzens slowly but steadily dying as a result of 
v that our actions? Is not the necessity of a rad- 
al Reical rethinking, of a genuine about-face 
al syszclear for all to see? 
Longe Indeed, I am not minimizing the grav- 
it astiity of these matters in any way. On the 
s plat’ other hand, I have little inclination to fol- 
rade; “low the beaten track with threatening lan- 
osition guage in the style of such formulations, a 
rget kind of language which creates a vague 
nains Efeeling of anxiety but without showing 
rake pkthe understanding needed, if measures 
ure ati that could prevent the expected disasters 
ast} are to be undertaken. I have no use for 
bine the so-called “happenings”, oscillating 
said w back and forth between enjoyable experi- 
eal, ences and feelings of anxiety, that were 
izing} tried on in such a spectacular way at 
k € tme of the German peace movement, 
ae at congresses of the Protestant 
ae a elsewhere. I have little under- 
Tois 8 for the new mania for myth- 
hen Aen a and, to speak frankly, I have little 
wali ie idence in the intellectual competence 
ns f° Colleagues who, in the present crisis of 
imme “ur civilization, look for help from those 
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entitled “Mittelmaß und Wahn? has 
forcefully developed the idea that the way, 
sometimes verging on madness, in which 
we thematize our public affairs, together 
with attendant actions no less mad, in- 
deed, sometimes even carried to the 
point of terrorism, is simply the dialecti- 
cal response to a society that is shaped 
and ruled by mediocrity. “People who 
predict disaster usually want their predic- 
tion to come true; this is equally true of 
religious and of social prophets. The con- 
sequence is that when their prophesies are 
not fulfilled, this is for them rather like a 
narcissistic insult. And so they increase 
the dosage”. But all this makes no impres- 
sion on the broad masses of the people, 
so firmly entrenched in their mediocrity; 

they are unflappable. “The social integra- 
tion of the people of this state has surpas- 
sed all expectations. They have been so 

successful in dealing with previous crises 

that it would not be too much to say that 

never before in German history has there 

been such a high degree of stability as at 

the present time”. Does this, then, mean 

that we should no longer allow ourselves 

to become excited, that we should simply 
sit back and do nothing in the hope that 
mediocrity, showing that it has reason on 
its side, will be able to prevail? Should we 
simply let these eccentric alarmists go on 
talking, since they make no impression 
on the masses? By no means! 


Custodians of Reason 


However mediocre one may consider this 
society to be, with its ruling majority 
reaching from the Christian Social Union 
of Bavaria to the Trade Union of Metal 
Workers, and even if this society in the 
words of Enzensberger “wades in mush”, 
it will still not readily do anything that 
would endanger its vital interests, even if, 
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in a particular case, it may not know 
where the danger really lies. Even if the 
Cassandra cries that enliven our feuille- 
tons, and which our publishers are always 
so glad to have, pour out with apparently 
no more effect than raindrops pouring 
down a waterproof raincoat, it still re- 
mains important for this society in critical 
situations to know what is the right thing 
for it to do. And, therefore, even in this 
so remarkably stable society, an informed 
and critical public opinion is needed for 
serious deliberation and discussion with a 
view to learning the truth and deciding 
what is right. Our society, notwithstand- 
ing all its complacency and selfishness, 
must rely on this in case of need. When 
the custodians of reason are not at hand, 
the consequence is that the masses of 
average people are without information 
and guidance. Once these masses of 
worthy citizens lose their self-assurance, 
a possibility that can never be entirely 
excluded in view of the outbreaks of mass 
hysteria in German history, there is no 
telling what may happen. And therefore, 
if reason is not to be submerged, it is now 
necessary to come to grips both with the 
present German drift towards a new 
megalomania and also with certain irra- 
tionalist movements of today, which, 
likewise, are characteristically German. 
These developments cannot remain un- 
challenged and be allowed to simply run 
riot, even if they have not yet shaken the 
stability of our institutions. There is no 
guarantee regarding future consequences. 
The spotted garment of pluralist indif- 
ference may be appropriate for the televi- 
sion moderator, but it is not the right 
thing for the rational intellectual in the 
German Federal Republic, who should be 
equally careful not to wear the grey uni- 
form of the dogmatists; in the presence 
of potentially dangerous currents of 
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thought, it is his duty, to the best aa 
knowledge and belief, to fulfil his re yen 
sibility as an intellectual on behalf ho the 
son. inay me 
Even if this responsibility of the par 
man intellectual is, in the first instal, oe A 
for his own country, it goes beyond 2 aly 
assuming world-wide proportions and, F elen 
compassing all mankind. We live tody ln hole 
a world that has grown together, a wy There 
in which no eople and no country world w 
exist alone, although there are still Mëgnjoy SU 
people whose behaviour ignores this ficitizens 
therefor 
a should 
conditic 
We should not flatter ourselves untigevelop 
because of the generally good state dtihave th 
fairs in the Federal Republic; yet, ontthe pec 
other hand, this is something that shotmean tl 
not be denied or belittled. Politics inthey d 
states of the world is concerned wafter th 
more or less the same thing; first, “wman S 
mere survival; then, with living; Hyourab 
with living well, or what the philosopkitherefo 
of classical antiquity called the good they hi 
Some people, usually those who politica 
power, fare better than the many wh: questio 
conditions of life are determined bys equally 
prevailing power structure. It is norin the 
much to say that the German Federdl! Year 
public is today one of the richest, frad th 
and most stable societies in the y 
and that as a political power, it i$ ™ ace 
significant danger either to its neigh 
or to the precarious international tale ` 
of power of the Great Powers. Lie 
within our country power is div! Dn 
not held exclusively by a ruling oF [were i 
privileged minority, as, for a the 
monocapitalists and their politica y 
men. The trials of strength in in 


Carry on, Ger 


Republic take place within the "9 
of a pluralist system, in which * ibe 
many different power groups» ; 
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Stoff ng degrees of strength. In addition 
l 1 à 

rey i o8 stitution of the state itself, one 
(0) 


| ohay mention the pees parties, nat 
lists, trade unions and numerous oth- 
the Gir organized interest groups, to say noth- 
MStiting of @ wide-ranging public opinion. It 
ond errainly cannot be said that all these vari- 
S andiys elements are generally subservient to 
todas he holders of power. 
„awi There are today few 
INtry gyorld where the people, in their majority, 
till mzenjoy such freedom and prosperity as the 
this briizens of the Federal Republic. It is, 
therefore, altogether natural that they 
should be, on the whole, satisfied with 
tonditions resulting from the historical 
s undidevelopment of this country. Do they not 
tate dihave the right to feel satisfied? When did 
t, onthe people of Germany — admittedly, I 
at shotmean the majority — ever fare as well as 
tics inthey do today, only about forty years 
ned wafter the establishment of the West Ger- 
irst, man State? Bearing in mind the fa- 
ng; tevourable conditions that prevail, one can, 
losoptitherefore, understand that, on the whole, 
good l they have had little desire to indulge in 
vho Wpolitical experiments that might call into 
ny WHquestion what they have achieved. It is 
ed bysequally understandable that — once again, 
s not their majority — they have had no 
ederi Yearning for a republic of another kind, 
est, frend that, except in certain areas such as 
he we avaria, they have shown no desire for 
r is Me rule of a strong man. 
eight Weare a country to which a large num- 
al baler of people from other countries have 
Likeri "ome, attracted by our fleshpots, but also 
jideds! R the freedom that we have. Their living 
cass nditions here are far better than they 
mph Be in their own country. A great many 
cal ie them have become, or will become, 
e a on citizens. Our gross national 
T a. uct is Steadily growing, even if it is 
ieee being equally distributed. 
It is possible today to speak of 


countries in the 
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a German world conquest, this can only 
refer to certain developments in the 
sphere of business, trade, and economic 
relations, unless one also takes into ac- 
count the particularly striking phenom- 
enon of tourism. On the sunlit beaches of 
all continents one finds German tourists, 
who thereby endanger nothing except 
perhaps their own skin; some of them 
search out obscure little places all over 
the world, travelling by motor caravan or 
by bicycle, as this is said to be more 
healthy. 

In short, Germany is a country in 
which people can live rather well and 
with a feeling of security, and a country 
in which people who desire to do so can 
enjoy a life full of variety, granted that 
this statement does not apply to all 
people to the same extent. If the present 
rather stolid and phlegmatic leader of our 
government feels quite comfortable in his 
position from which he calls to us, 
“Carry on, Germany!” can we really hold 
this against him? Is it not a fact that, 
under similar circumstances, his political 
opponents, the Social Democrats, were 
equally fulsome in their praise of Ger- 
many as a model state? 

These facts can hardly be denied by 
anyone who seeks to form a balanced 
judgment of conditions in our country. 
There is, however, a crucial problem in 
that a very considerable part of the criti- 
cism made by our intellectuals regarding 
conditions here shows either an unyield- 
ing determination simply to ignore these 

incontrovertible truths, or to minimize 

their importance, or else simply to take 
them for granted, an attitude which is 
even more misleading and reprehensible. 

In a critical book directed against left- 

wing criticism of the Federal Republic I 

have provocatively characterized this phe- 

nomenon as “the misery of our intellec- 
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tuals”. Anyone who does not recognize 
the fact that, judged by internationally 
valid criteria and even when compared 
with the western democracies with their 
political theories of the democratic consti- 
tutional state, the German Federal Repub- 
lic enjoys a high standing, is either hope- 
lessly blind or simply malevolent in his 
refusal to acknowledge something that is 
perfectly obvious. If so much of this criti- 
cism has so little effect, this is perhaps 
because these essential facts are not 
properly recognized. 


The Language of Catastrophe 


However, the cardinal weakness of this 
criticism is in its one-sidedness and gross 
exaggeration, its violation of the principle 
known in legal terminology as the pro- 
portionality of means to ends. The temp- 
tation to indulge in vitriolic, grossly exag- 
gerated criticism and protest is nothing 
new; it is a temptation that is, in fact, al- 
ways present. It arises from the natural, 
subjective interest of the critic to throw a 
glaring light on the object of his criti- 
cism, and to make of it an issue of world 
significance, or at least of decisive impor- 
tance within the framework of the given 
political system. This temptation is also 
to be explained by the belief — a belief 
which, in the long run, turns out to be a 
fatal mistake — that only by crudely exag- 
gerated accusations, overshooting the 
mark, is it possible to provoke a reaction 
from the competent authorities. There is 
a feeling that criticism will simply be ig- 
nored, unless it is exaggerated and sup- 
ported by sensational protest. This is, of 
course, sometimes true; yet, in the long 
run, the quality of criticism suffers, when 
it is carried on in this style; such criticism 
cannot be taken seriously, and is, there- 


fore, unhelpful, 
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There is no lack of examples y 
sort of thing. How often has the re 
the Weimar Republic been conjured.. setist 
and likewise the imminent danger E 
new militarism, nationalism or vet test 
zism! We were constantly being Way serve 
against the danger of restorations of druth’” 
kind or another of the German pasts} cam 
we can still remember how crude difficult 
violent the criticisms of condition of critic 
Germany became in 1968, when uni, Gern 
sity students believed that they had he info 
covered the authoritarian state, a natiethat wc 
emergency and the new German fasciof our ] 
They even went to the extreme of repeif we di 
ing representative democracy, ¢sonable 
simply, as their enemy! then ot 

This style of vitriolic invective did:tory or 
disappear with the decline of the swt:spects, 
movement, and has, unfortunately, n 
become a part of our political cult phe < 
was widespread in the movements ot 
new sociology, in which all probleBehind 
under consideration were said to bes¢ountr; 
ters of life or death for society, and «conditi 
for the world. esar 

In the same way, experienced indus light a1 
lists and officials of various business othe Ge 
nizations today habitually speak in wturbing 
of imminent catastrophe, though in mevtings 

at d about csm; 
cases what they are worried | ee 
simply the possibility that their Pal or 
may turn out to be less than they! ae 
hoped. They are constantly haute 
the thought that the industrialized a 3 z 
may be left behind in the wor ais 
competition for output and 
with the consequence of a decl 
German economy. It is always " 
old story. 

It is true that this deplorable 
deliberately calculated exaggerat East, 


clashes l 
Un ion. A 


pabi 


. l f 
garding catastrophes to comé Much 
„hem 


limited to critical intellectuals; ; 
phenomenon is often to be Ss 


S oft jashes between government and opposi- 
É d today there are even many 


ho speak in the same style, 

Ber o omething that is particularly disturbing 

event view of the fact that scientists profess 
“n . 

B valo serve the truth “and nothing but the 
t 

ns Of ¢gruth”. 

past! | cannot here go more deeply into the 

rude ¢gifficult question of the proper function 


litions of criticism, but I am convinced that here 
n uniin Germany we are very far from having 
had (the informed and critical public opinion 
a natigthat would be so helpful in the solution 
n fasceof our problems. If we did have this, and 
of reif we did not argue in a manner so unrea- 
y, sonable and devoid of political sense, 
then our situation, already fairly satisfac- 
re did:tory on the whole, would, in many re- 
ie su&spects, be still better. 
itely, 1 
cult ight and Shade 
nts off 
probleBehind the indisputable fact that, for this 
o bencountry and the majority of its people, 
and «conditions are generally satisfactory, there 
lies a many-sided reality compounded of 
indurlight and shade. There are many things in 
iness othe German reality of today that are dis- 
k inveturbing and a cause for anxiety, many 
h in r things that are legitimate objects of criti- 
abou sm; indeed, there are conditions that 
ejr pon only provoke indignation. I can here 
they ioniy mention a few of them. 
aunted First of all, while it is true that, for the 
ized 8 “8Ority of the citizens of this country, 
orld" © general state of affairs is satisfactory, 
office sS as by no means true for everyone. 
Jine of Onsider, for example, certain minorities: 
. the 4° tnemployed, the foreigners (including 
i 2 Paen workers), the people who are 
le pabl x sa political asylum, those people 
ration ias ave recently come to us from the 
ne BY i and the many marginal groups. So 
, che ah or the minorities. With regard to 


(me Majority. ; : R 
een ”' Jority, it must be said that this ma- 
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jority includes many individuals and 
groups who live very well but who do not 
do their work as well as they could and 
should. One thinks, first of all, of the 
political parties, but also of those organi- 
zed interest groups, who always think 
only of themselves without regard for 
anyone else. They are all subject to the 
temptations of corruption, which is for 
them a normal and familiar state of af- 
fairs, and one that is now so well-known 
that we are tired of hearing about it. The 
same thing could be said of the world of 
the mass media, and the fact is that even 
the universities are not free of corruption. 

For years we have seen people tinker- 
ing with our liberal constitutional order, 
just as previously we were the witnesses 
of a hallucinatory terrorism which has 
been judged very leniently by some 
people in this country who want new po- 
licies. Some former Nazis have received 
better treatment than their innocent vic- 
tims! We have continually praised the po- 
lice, even when policemen went too far. 
We have not prevented radio and televi- 
sion, which within the framework of their 
status under public law were very well 
constituted, from coming under the con- 
trol of politicians and private interests 
which are without high standards or any 
interest in the diversity of public opinion. 
What they want is the production of stan- 
dardized programmes that are profitable 
to themselves, even if without any real 
cultural value. 

This list is neither complete nor sys- 
tematic; its purpose is simply to put our 
generally favourable picture of the Ger- 
man Federal Republic in proper perspec- 
tive by calling attention to the countless 
deficiencies, weaknesses, cases of injus- 
tice, and absurd inconsistencies from 
which we, and even more the world 
around us, suffer. It is our duty to criti- 
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cize these conditions and to undertake 
the necessary reforms; for if we deserve 
credit for the things that are right and 
good, we must at the same time accept 
responsibility for what is wrong and inde- 


fensible. 


“Everyone wanted what was best — 
for himself” 


Regarding our country, what this means 
is that even if the Federal Republic is, on 
the whole, a pleasant country where one 
can live tolerably well, this fact gives us 
no excuse for doing nothing in the 
smaller sphere of our daily life, where it is 
incumbent on us to discharge our duties 
as citizens and members of society. 

By this smaller sphere I mean the area 
of life in which we could exercise our in- 
fluence. This includes our daily work, life 
with our family and with other people, 
and many other things. I am also thinking 
of the political parties, which, with all 
their thriving activity, have so little to 
offer intellectually; of the unwillingness 
to help one’s fellow men in a spirit of soli- 
darity; of the lack of consideration for the 
environment. I refer to the attitude which 
Siegfried Lenz so aptly characterized in 
the following words: “A tombstone for 
this time might well carry the inscription: 
Everyone wanted what was best — for 
himself”. 

We have in the German Federal Repub- 
lic a good constitutional order, a pluralist 
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democracy that respects human p — 
This makes it possible for us to n 
what we have achieved — that iş a 
prosperity, security, freedom, the q 
of life — and to see to it that these ts 
continue to flourish. It also makes itp 
ible for us, whenever we have the ds 
to do so, to criticize and protest b 
conditions that are not as they shoul; 
even if it will never be possible to Dut 
end to these conditions altogether, ec 
Horst Krüger, a German author w 
reading, someone who knows the w 
and to whom everything unpoliticd particul 
foreign, drives over the Rhine bridge{nationa 
tween Strasbourg and Kehl, crossing and sci 
border back to Germany in his car pied a 
; : . concept 
describes what his feelings are. e 
“Once I have crossed the border, I have ted, and 
feeling that in the Federal Republic | an:¢ountt! 
longer a foreigner. The eagle of the county: War II. 
longer alarms me as it did in the past. pethe a 
to me in a quiet, serious manner: “Pleases aay ‘ 
tice, this is where your country begins’. i to 
agree, even if without any overpowering! ea 


: 5 $ ‘tat 
ings of happiness or pride. O.K., all r tate 


That is quite true; this is where I am athe 


aoe vbeen th 
this is my country. And I say that honest), 

A Sa EYEE This Pmen 
quires admitting that this is true. 
country where one can live, and not # 


badly. It is not a matter of course forag Ne n 
man intellectual to feel at home in Gern pn 
And sometimes I ask myself how longt edge 
condition will last. Germany has not two ec 
been a free country; the present freedom each o 
most an exception in our history”. Yelops 
„Sion o 

English translation by F. C. a a 

ductiy 
Produ 
{exists 
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“Catching up on Development” — a Chance? 


Outline of Modern Problems in Development 


Dieter Senghaas, Bremen 


10r Wo 
the Wo 
oliti! particularly in the last forty years both 
bridge inational and international organizations 
ossing and scientific investigators have been occu- 
$ spied with the problems of development. The 
“concept of “developed” or “undeveloped” 
kountries was at first only rarely mention- 
I haved and in fact the expression “developing 
c [an:countries” only became current after World 
county: War II. This is a surprising observation, as 
ast. tytte modern problems of development are 
«pea: MUCh older than this. They can be traced 
ins? p back to the 18th century, when there was a 
yering Historically unique drive towards moderni- 
„al ee in agricultural and industrial pro- 
n at maano in England. Since then there has 
hones en the problem of “catching up on devel- 
his i Pent’, 
not Oth 
fora ne modern problems of development 
me arise . 5 i 
Corded when there is a differential in know- 
w long- e . . EE 
a d ee and organizational ability between 
1 a e 9 : 5 6 
~do teach nea which actively trade with 
i o 5 . 
velo ther, or when such a differential de- 
| s s 
o a a result of the uneven disper- 
-reeley $ SON o . seus z 
reek) borer? technological or organizational in- 
vations, It th h 
; en happens that a less pro- 
Uctive econ ‘ : 
toduer omy is faced with a more 
MOductive: a diff = 
exists p ; ifference in competence 
| e : 
mainta; tween them. If trade is then 
i; antained the il 3 5 
Monnet sadn | be a direct competi- 
e 
Oped ec en the more and the less devel- 
Onomi > : 
Market omies to win a place in the 
omy will i e dominant society or econ- 
i nen easily be able to sell its pro- 
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ducts cheaply, both nationally and inter- 
nationally, as they have been produced 
with modern technology and high pro- 
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ers, the goods produced with out-of-date each Y» exclaves suj ial cent 
technology and low productivity in the E a eee economi real pe 
Jess developed society will simply be Ou these a aa pecs; ne F sugar, tijcribed 

competed. Moreover, if the difference in tea, a so S pro ucts, are pave als 
competence between the more and the ced for the market of the more advanlace of 


less developed economies is particularly 
large, then the necessary effort in the less 
developed society to make this good is 
often discouraged from the start. With 
such stragglers in development the readi- 
ness to achieve or to innovate may dry up 
completely, as the more competent lead- 
ing economy can exploit its superiority in 
every way — in relation to the techniques 
of production, the products themselves 
or the ability to innovate continuously. 
To some extent, an economy which has 
managed breakthroughs in important 
areas of technology and products can and 
knows everything better already. Compe- 
tition for a place in the market is thus a 
rather comprehensive phenomenon: It is 
not only a question of products which are 
cheap due to higher competitiveness. So- 
cieties which are exposed to a compe- 
tence differential are, in the open world 
economy, often forced aside on a wide 
front. As the phrase now is in discussions 
of development, they are marginalized or 
peripherized. If they succumb to a broad 
peripherization pressure there either takes 
place a decay in traditional ways of life, to 
social regression; then they are simply 
overwhelmed from outside. Or they are 
restructured to appendages or exclave 
economies of more highly developed so- 
cieties. The history of such peripheral so- 
cieties shows that this effect is often 
helped to come about by political pres- 
sure or even superior military force. 

In the second case, the restructuring 
and loss of independence of societies and 
their conversion to appendages or exclave 
economies of more developed societies, 
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economy. Such exclave economig,' 
fragmented structures, in which no k 

ced and broadly effective potential Beat Tp 
veloped. Admittedly, when there is akNow yo 
demand from rapidly industrializing reaction 
vanced societies for agricultural prodyjifferent 
and for unprocessed raw materials tnd tow 
can be considerable growth in the coplescribe 
ponding exclaves in the less develsenge w] 
economies. However the result is crate me 
only short lived and specious, for srs in 
exclave economies are usually spliwould t 
tween an outwardly directed centeportunit 
growth and a relatively stagnant resilive mez 
economy. If the demand for agricukbpment 
goods and raw materials drops as aredevelop 
of changes in the trade cycle and/omoved. 
structural alterations in the leading ament 1s 
omies — and this has always happen This we 
international economic crises — then ve res 
only does the externally led growittend t 
the corresponding sector collapse, alast t 
the scanty linkages of this growth Tm c 
rest of the economy. The affected sgron0c 
is then thrown back to a self-suph Fat 


ciety { 
ed level 
economy, usually at a wretch iat 
Structiy 
Universal Problems pevec 
Har: 
5 fi TBE al 
The modern history of deve ey f 
shows that the processes I have q Pertain 


have not only been observed 1n North 


tionship between industrializiNo sland. 
4 


0 
and the rest of the world, but als Ments 


hensive breakthroughs in Pi 

but also large areas, such as sou f of pe 
es 

eastern Europe, where pressu" 
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Omi, real peripherization. he pro fae i e- 
ar, tijeribed are thus really SNE a mh 
are Prave also affected Purope aaa EN 
Advagace of origin- 
omies | 
no Loa Them with Their Own Weapons 
ntial js? ? t S 
e isakNow you could imagine quite a different 
alizing reaction tO the developing competence 
| prodyifferential. The pressure on the market 
rials týnd towards peripherization which I have 
the canlescribed could also be seen as a chal- 
develjenge which could be countered by delib- 
It is o#rate measures. The gap between the lead- 
, forsers in development and the stragglers 
y spltqvould then be seen by the latter as an op- 
centeportunity. Imitation, appropriate protec- 
nt reiilive measures and carefully directed devel- 
igricukbpment projects should cause the lead in 
as aredevelopment to be reduced or even re- 
and/emoved. The political slogan for develop- 
ding «ment is then: Catch up or even overtake! 
appen This would then be an active and innova- 
— thealtlve response to market pressure and the 
growttrend to peripherization, totally in con- 
pse East to being passively overwhelmed 
wth wom outside or to restructuring to a 
ted soMonocultural and subordinate economy 
supp ased on the needs of the dominant so- 
d lev “ety for agricultural goods and raw 
Peet precondition for a con- 
eo ae is though that the gap 
i er and straggler be not too 
eveloye E and some of the prerequisites in so- 
dest peo successful catching up should 
in the Tin. The history of Scandinavia, of 
cy North Ameri ; 2 
ing oa merica, Australia and New Zea- 
also nen; recently also of East Asia, docu- 
d 20 a that the active response to pressure 
th eon i market and towards peripheriza- 
velop ah Possible and that the attempts to 
juche om Up in spite of the differences in 
res ™ Petence are not always doomed to 


fail. To be a straggler can then also be 
seen as an opportunity. An attempt is 
then made to beat the more developed 
economy with its own weapons, by copy- 
ing its technology and thus saving costs 
in development and by winning foreign 
markets with goods which are cheaper 
than they can be manufactured in the old 
industrial societies, because of higher 
costs for wages and infrastructure. Japan 
and, more recently, the East Asian fringe 
countries Taiwan and Korea have success- 
fully exploited these opportunities. 


Catching Up in Development 


The international differences in compet- 
ence between more and less advanced 
economies may lead to the less advanced 
being overwhelmed or may be used as a 
chance for an innovative response. The 
question then naturally arises of the basis 
of these different reactions. In this con- 
nection it is worthwhile to turn to an 
early authority on the theory and practice 
of development — Friedrich List (1789 to 
1846). List was the first who clearly re- 
cognized the problem of catching up in 
development. Although he was a man of 
his time his arguments are still important. 
He was thinking of the England of the In- 
dustrial Revolution; the pressure on the 
market from English industry could be 
observed everywhere in Europe; the the- 
oretical and practical debate could be 
summarized in the question of whether 
not only continental Europe but also the 
USA could effectively resist this English 
pressure, Or if these economic areas 
would be simply overwhelmed by English 
goods and English know-how. F. List dis- 
cussed this problem of catching up on de- 
velopment from the point of view of the 
states which were still in the transitional 
phase from the feudal and aristocratic 
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order to the industrial society. His argu- 
ments make it clear that, in the first half 
of the 19th century, the chances for devel- 
opment could be seen to be dependent on 
the extent and scope of the processes ın 
society which were leading to defeudaliza- 
tion. F. List regarded appropriate societal 
and public conditions as being the foun- 
dation in his time for successful develop- 
ment, and this is still valid today as an es- 
sential prerequisite for development. His 
position has been supported by wide- 
ranging research in economic history 
since the middle of the last century, and 
was that a farsighted and efficient ad- 
ministration should replace feudal despo- 
tism, and that this administration should 
have the responsibility of promoting the 
economic structure of the developing 
country. A lethargic and privileged upper 
class had to be replaced by a business 
community, orientated towards profit and 
material prosperity. Serfs had to be repla- 
ced by independent farmers. F. List re- 
garded well fed and well paid workers as 
being the prerequisite for increasing pro- 
ductivity at work. He contrasted the bles- 
sings of the work of the independent 
sciences and arts with the results of ar- 
chaic fanaticism, as revealed in the wars 
of religion and in the inquisition. He re- 
garded a spiritually and socially mobile 
society as being the opposite of tradi- 
tional societies with their in-built barriers. 
Development had therefore something to 
do with the mobilization of energy which 
lay fallow in the traditional societies. De- 
velopment would be blocked if this pro- 
cess was inhibited, only partially set into 
motion, or interrupted. This view sees 
freedom and permissiveness as the im- 
portant preconditions for the process of 
development. A stable national basis is 
then just as important as safety before the 
law and the extension of self-administra- 
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dence to, then it was esteem for im cognize 
rial spiritual forces rather than for tery in 

rial values. F. List saw a source of ey goricult 
and strength which would be diffi sites. C 
substitute with natural resources iniment ir 
stimulation and encouragement of melvive th 
work and the inventive spirit, of kw which 

edge and of ability, in other wordjtural re 
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No Industrialization without kai 
Productive Agriculture in 


Another idea too of F. List is still w 

mentioning. He had observed tht Mopil 
processes of development need an! 

cient agricultural sector right from What 
start. This is because the role of af S¥Cces 
ture is many-sided. Firstly, a gi" Proce 
urban population must be fed by% ae 
tinuously decreasing number of agp Sed. € 
tural raw materials. Also the api aci 
sector cannot avoid supporting the a en 
trialization in its initial phase andi ‘| Becca 
comitant development of infrastt e 
by the either open or covert cransfet Aiesa 
sources. On the other hand agricul educa 
an important market for every day" ered ; 
trial goods and for agricultur Haie 
ment. Therefore, in spite of consi ge am 
demands and encumbrances, * = wher 
market must remain in rural arta there 
total economic dynamism for d State, 
ment is to be maintained. This a ! a 


f + ie toa 

makes it clear how wrong it 1$ | ni Wher 
| 

Í 
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| i iculture plays an im- 
Enten ont agriculture. Agr play 

a Je in the strategy of develop- 


pul: ro 
z ant . 
is Poe d this is often misunderstood. In 


Preis he development peor en 
S; talhe end of the 19th and of the 20th centu- 
al sje og this obvious fact was more or less 
e Was forgotten The orientation was towards 
ian of ghe success in development of the lead- 
VE pring industrial societies and it was not re- 
r imn cognized that the development of indus- 
| for miry in these countries had had specific 
of ete agricultural and institutional prerequi- 
diffi sites. Only the many failures in develop- 
ces in: ment in recent decades have helped to re- 
tof melvive this elementary insight. Countries 
of kis which have had no institutional agricul- 
workltural reform and which have not modern- 
ized their agricultural technology are in- 
capable of realizing their potential for de- 
velopment. As a rule they get into serious 
bottle-necks and allow catastrophic 
structural defects to arise. 
still w 
1 È Mobilization of the Mental Capital 
from What other lessons can we learn from 
of agi Successful or unsuccessful development 
a gw Processes? The problem of mobilizing 
| by aí mental resources has already been addres- 
of apt Sed. Countries which lagged behind in 
aprile teaching literacy to their populations and 
, the it in the development of higher education, 
nd the! Uch as technical colleges, adult evening 
rast es and technical and general univer- 
sere ss were not only less inventive socie- 
riol A than those with more differentiated 
r day ® l Opportunities, but also hind- 
ural sou Social mobility. Their intellectual re- 
onside ona then lay fallow. Compare for 
, “ample the situation in Scandinavia, 


A f ad Ere the tea hi x 

area” dl thered ching of literacy was fur- 
w a 

of a State t an early date by church and 


l Wi . o r 
s arp Souther ith the situation in large areas of 
f n 
a COA and south-eastern Europe, 
n 
either church nor state showed 


ee 


much interest in the spiritual emancipa- 
tion of the population. In this connection 
it is also interesting to compare the East 
Asian societies of Japan, Korea, Taiwan, 
Hong-Kong and Singapore with their ob- 
session with education, with other parts 
of the Third World in which much less ef- 
fort of this sort can be observed. More- 
over one can establish that the dispropor- 
tionate mobilization of mental capital can 
make good a lack in natural resources. In 
this way, countries with few natural re- 
sources, which may also be small, can 
achieve a high degree of specialization in 
the niches of the world economy. 

It is also of considerable importance 
for the developmental process that a 
branching infrastructure should develop. 
With increasing specialization in work 
and the resulting necessary interconnec- 
tions between individual branches and 
sectors of the economy, an efficient in- 
frastructure becomes an essential medium 
of communication between economic ac- 
tivities. As this infrastructure is in public 
possession it is not to be expected that in- 
dividual businesses will provide this in- 
vestment, which is necessary for the de- 
velopment of a national economy. Infra- 
structure is thus a public responsibility 
and those countries which have under- 
stood this fact have served their own de- 
velopment in this way. 


Protective Measures 


In recent history there has not been a 
single case of successful development 
arising from the free interplay of free for- 
ces. More or less state intervention has 
always been of considerable importance. 
So even when the forces in society are 
activated development does not run by 
itself. 

This is particularly evident in respect 
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to the international economy, which is 
the framework in which the developmen- 
tal processes must occur. This aspect, t00, 
was shrewdly analysed by F. List. Today 
we think of him particularly as the pro- 
tagonist of so-called protective custom 
duties for young (or “infant”) industries. 
If it is a question of fending off the unde- 
sirable effects of leading on lagging econ- 
omies, or of filtering or canalizing these 
effects, then appropriate protective meas- 
ures in external trade are necessary, such 
as protective customs duties. These are in- 
tended to help the survival of young in- 
dustries in the developing countries. 
However F. List’s argument was more dif- 
ferentiated. He wanted those industries to 
be particularly protected which produce 
goods for mass consumption, as these are 
of central importance for the opening up 
of the internal market. He regarded it as 
not being sensible to protect the produc- 
tion of expensive and valuable goods for 
luxury consumption. The use of foreign 
machines and knowledge in the develop- 
mental process should be carefully di- 
rected, but always with the proviso that 
they should not simply overwhelm local 
technical skills. The ability to adapt 
foreign technology to local needs is par- 
ticularly important here. Moreover it 
must be emphasized that protective meas- 
ures have at no time been a cure-all, De- 
pending on the degree of development 
they can be either beneficial or damaging, 
and they can also be premature or too 
late. In the critical early phase of catching 
up in development the problem is to find 
the correct balance between free interna- 
tional trade and protective measures and 
this balance should depend on the branch 
and sector. What is required is a qualified 
mixed strategy of partial decoupling from 
leading economies and partial adaptation 
to them. To find the appropriate mixture 
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of national politics at a high level p 
trick is to demand neither too ltl pe 
too much of the developing cco ae 
This is an experiment on the basis Ea | 
and error and its success canno emp i 
guaranteed from the start. ee 
In this connection I must point a 
unambiguous lesson from the recen Eo 
tory of development. Protective metad i 
are only helpful along with simultan] e 
internal exertions towards developmersricult 
If a country cuts itself off without precedi 
hard to achieve i ernal developmen res ar 
finds that this protectionism leads tempts 
dead-end. The recent history of develghe rest 
ment in the 19th and 20th centuriesisskill of 
plete with such examples. Thus itlgomic | 
often happened that under the guise opment 
protectionism archaic hindrances to trick ol 
velopment such as out-of-date agricukternal s 
al structures and the continuing priportuni 
ged position of groups in society ng to ¢ 
have been strengthened rather thant Such 
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It is thus no easy assignment to set deg ur or 
opment off in the right direction. On‘ inter 
one hand damaging competition ™ pada 
market from more highly developed’?! mar 
cieties must be fended off; on the a 
hand knowledge available elsewhere N pt 
be deliberately exploited to save t 
Within a country successful deve gram, 

is dependent on broad and effectv? a 
linking between agriculture, in 


trade. In the real world it occurs 


vation of agriculture, to th 
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ak-down of agricultural self- 
for flight from the land and 
pauperism, for excessive urb- 
for unemployment and under- 
d finally for uncontrolled 
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t loyment a x ; 
emp 
annot ppulation growth, that with its own 
omentum deletes or reduces partial suc- 
m 


PNE to esses in development. Just those many 
cent hyegative experiences teach us that only 
Measeproad mobilization of idle resources in 
ultaneyl) areas of society, but particularly in 
¢lopmgriculture, can lead to success. As a rule, 
OUt tHinreceding or concomitant reform meas- 
Opmenijyes are requisite, without which the at- 
eads tempts at industrialization remain outside 
f devehe rest of society and usually fail. The 
iriesisskill of correctly judging external eco- 
us itktomic conditions for the planned devel- 
> guitopment must be allied to the practical 
es twitrick of dismantling disadvantageous in- 
agricuternal structures and of creating new op- 
1g pritportunities for the growth of forces lead- 
ciety dng to development. 
thané Such arguments may seem to be ab- 
stract or even technocratic, but they are 
of course intended to be quite objective 
and describe very real political facts. Pro- 
lective measure in foreign trade either fa- 
set diour or are to the disadvantage of concre- 
n. Onie interest groups. Literacy provides the 
on inf dation for the spiritual emancipation 
sloped" man and undermines archaic power 
the ottuctures, Changes in the infrastructure 
here go the regions in which they occur. A 
ave ig muons conflict of interest between 
velop n ‘reas and conurbations is prepro- 
rive immed in all develo i 
dv oth pmental processes. 
ust) om a Words, the processes of develop- 
rs fat Ot Cannot run smoothly and are much 
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; 10 Of € the result of political conflict. The 
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a a balance of power decides in 
i direction the developmental pro- 
Power k canalized. For example, if the 
Capital ig tural oligarchies and of trading 
| Unbroken, then the development 
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of an exclave economy is more or less in- 
evitable. On the other hand, the develop- 
ment of a national capitalism is probable 
if, in the conflict between established in- 
terests and the arising bourgeoisie, vic- 
tory is won by innovative groups, to- 
gether with urban workers who are or- 
ganizing themselves in trade-unions, cou- 
pled to a developing middle class in the 
service sector. Other basic constellations 
could also be described. These interrela- 
tionships also make it clear that develop- 
ment, failed development and certainly 
underdevelopment are not simply con- 
nected to the presence or absence of na- 
turral resources. It is also clear why tech- 
nocratic development programmes which 
are meant to produce development in 
spite of bypassing the political power 
structure are usually doomed to failure. 
Political economics is necessary to under- 
stand modern problems in development. 


Lessons from the Collapse of 
“Real Socialism” 


The political content of developmental 
rocesses was always discernible in the 
classics in this field. Only after 1945 was 
the discussion increasingly restricted to 
economic issues. This was particularly ex- 
pressed in recent years in the socialist 
countries, which are normally excluded 
from the discussion of development. If 
freedom in society is repressed, as in the 
Stalinistic model of development, then 
one of the most important resources for 
development, namely the free unfolding 
of individuals and groups, is destroyed.- 
Negative consequences for the total eco- 
nomy cannot be avoided if agriculture is 
constantly sucked dry. Overemphasis on 
building up heavy industry leads to the 
production of goods which are irrelevant 
to the obvious daily needs of the consum- 
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ers. Motivation disappears and general 
apathy results. Both the division of la- 
bour and interconnections between pro- 
ductive forces are hindered if the service 
sector is neglected and misunderstood for 
ideological reasons as “unproductive”. 
Total isolation from other countries, 1.€. 
autarchy, removes the stimulus to innova- 
tion, which had two negative consequen- 
ces in the socialist system. In countries 
with state monopolies not only all poss- 
ible external competition, but also inter- 
nal competition, a possible source of in- 
novation, were swept aside. Moreover the 
socialist system demonstrated that 
growth is a necessary but not an adequate 
condition for development. The balance 
of the development and its distribution 
are much more important. 

What was missing in the socialist sys- 
tem can be understood immediately from 
a historical view of development: the 
emancipation of the society from the 
monopoly of state and party and in par- 
ticular the transition from a sort of despo- 
tism to benign absolutism and finally to 
democracy; the creation of political free- 
doms as a starting point for self-activating 
forces in society; political participation 
and self-administration; agricultural re- 
form which has recognized the universal 
experience that independent or co-opera- 
tively organized units of intermediate size 
bring high productivity; an increase in 
productivity in all sectors of the economy 
by shifting the priorities for growth from 
raw material and heavy industry towards 
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the construction of technologically 
ced machines; development of iel 
ture; appreciation and support of ii 
vice sector; finally, increasing Openin: 
other countries by intensification i 
exchange of people, goods, techn 
and capital. The rebuilding of these 
ties was long overdue. As is well krw 
it came too late. The internal cont 
tions could not be resolved unde: 
ancien régime. Given the consider 
changes in the rest of the world ¢ 
contradictions had to intensify, leading The pr 
evitably to a more or less revolutioy both n 
situation. As with every real revoly both o 
the timing and extent of the East f:°*: Ca 
pean could not have been predicted. i z 
Central direction of the whole pr os ? 
of development must lead to fil other | 
Leaving the processes of developm 
the free play of economic and socialiquestio 
ces can only exceptionally succeed : from tH 
has historically hardly ever happen ae 
is therefore a question of freeing “eision 
forces and of letting them develop put an 
conditions which demand neither can be 
much nor too little of them. This hs 
ways been an extremely difficult nast Descar 
view of the fact that the cleft betwe## wn 1 
leading and lagging economies hys ave a 
dened rather than narrowed in recet stant 
ades this task has not become any isa C 
Perhaps this is one of the reas otia a t 
problems of development are no™ ah we 
the central issues in international p% © ne 
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leading The problem of consciousness is one of the 
olution both most fascinating and most difficult 
revol both of philosophy and of individual scien- 
East fi; ces: Can consciousness be regarded separa- 
‘tely from matter? Or is it identical to mat- 
ter? Has only the human being conscious- 
ness or can consciousness be ascribed to 
to fal other living creatures (or even to machi- 
Opmétiines)? In recent times these and similar 
social questions have been discussed particularly 
cceed {tom the scientific point of view. The contri- 
pent! bution of biology has been particularly im- 
eing s portant in achieving an increase in the pre- 
Ja Aon with which these questions can be 
OR geut and in the exactness with which they 
eithet ‘can be treated. 
This hs! 
\ 
alt tas Descartes was of the opinion that it is our 
we nature which teaches us that we 
y . . 
5 Bpr a body, that this body at this or that 
recenti PE feels well or unwell, that it needs 
ei 100 9 : : z 
any dik n drink, that it feels pain, etc. It is 
: sh also thi A 
ase A 1S nature which teaches me that 
i ther . Cone 
M Hi e € is a multitude of other bodies in 
nal Pe se Eubourhood of my body and of 
Ade ‘ese : 
R. Pie coud go to some and avoid 
andl ss I therefore perceive both myself 
‘ally A environment, which I can criti- 
| e nee 
Of criti Pa from a distance. This ability 
! ical dissociar : 
vents | dissociation from objects and 
j n p 
Tarl the external world and particu- 
| 2y the abili f“ TEA 
Widely decor: ty of “self-perception” are 
k e ; 
ing : Scribed as consciousness. Accord- 
i o Sartre: “Th 5 
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Evolution — Brain — Consciousness 


The Evolution of Human Consciousness 


Franz M. Wuketits, Vienna/Austria 
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something necessarily implies, if one is to 
remain conscious, the consciousness of 
oneself.”* Thus consciousness would be 
equivalent to “self-consciousness”. 

Particularly the following criteria per- 
tain to this self-consciousness: * 

1. The knowledge of one’s own life, 
i.e. the ability to go at a distance to one’s 
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(1990). 
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own life and to reflect critically about 
oneself. 3 

2. The ability to have intentions, to set 
goals, to plan one’s own future. ; 

3. The ability to reflect on the condi- 
tions of one’s own existence, i.e. to win 
insight into one’s own existence, its pres- 
ent, past and possible future. 

These criteria pertain only to human 
consciousness. The emphasis on “human” 
in this context is also intended to indicate 
that we cannot principally concede con- 
sciousness only to human beings. For va- 
rious other living creatures, particularly 
mammals (and even more so primates) 
are capable of astonishing achievements 
in memory and association, can learn and 
can even make attempts at “planned be- 
haviour”.* It is thus easy to assume that 
various animals have abilities which are at 
least analogous to human consciousness. 

However self-consciousness in the 
more narrow sense can probably be ascri- 
bed only to humans, particularly when it 
is defined as follows: A living creature is 
only conscious of itself when it knows 
who or what it is.’ Admittedly with the 
chimpanzee we can assume a budding 
self-awareness®. On the other hand nei- 
ther the chimpanzee nor any other animal 
seems to possess the following abilities: 

1. An overview of protracted time 
spans, both in the past and in Orientation 
towards the future. 

2. The connected ability to direct one’s 
own actions not only towards the imme- 
diate but also to the more distant future 
even when this lies years away. j 

3. The knowledge of one’s own transi- 
toriness, in other words knowledge of 
death, coupled to the effort to make the 

prospect of one’s own death tolerable or 
to suppress awareness of it, 

These are specific characteristics of 
human consciousness, which is thus qua- 
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ception”. We will consider later ic alsi 
tion of how this new quality could ; 
in evolution. First it is advisable fe l that in 
short look at some suggestions sing 
solving the consciousness problem, Tsy 
ideas have played an important a a 
only in the history of philosophy, bud 3 
in several individual sciences, and i a 
still widely discussed. They are essen her 
attempts to solve the old mind-body jgsoph 
lem, in other words to understand the: ropos 
lationship betw matter and spirit, T 
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is certainly one of the most difficult Prtopsycl 
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Consciousness and Matter Here I 
which 


Without attempting completeness 1 #Descar 
now describe some of the schook forthe 
thought which have attempted to stand w 
the problem of the relationship betecated i 
consciousness and matter. The probéologist 
can also be defined as the brain-consitan “li 
ness problem, as in recent times itithe in 
been assumed that consciousness (ortsciousı 
spirit) must have something to do fimade « 
the brain.” actual 
Firstly, two extreme positions are)! Mterac 
ible. There is the conviction that ® ike su 
sciousness and brain are identical i brates, 
consciousness can be reduced to a 
and is practically non-existent (sid Critic: 
terialism). Then there is the view thi? 
sciousness leads an independent aa S 
ence, free from matter (i.e. the a, 
and practically exists parallel to the Te k 
3 5.0 bet “SOgn 
(parallelism). Both positions have", dua 
Presented in various forms up tO tl i 3 
ent day. The basic controversy !$ ei faction 
tween monism and dualism. It Yu 
noted in advance that the a terial 
school of thought, based on the the tion | 
evolution, excludes dualism an woh ergy 
a variant of monism. An inverted i i 


— 
al sef Igo been proposed, namely the view 
r the S, er can be reduced to spirit and 


rhat matte 2 5 
Ould in reality only consciousness exists. 
that 


E to tah rhis spiritualistic approach was taken for 
s aime! ample by George Berkeley (1685 to 
lem, T753) and Georg Wilhelm Friedrich Hegel 
Mt role 1770 to 1831), while Aristotle considered 
1Y, buts nat matter and spirit form a unity which 
> and i. only conceptually separable. On the 
essent: other hand the biologist and natural phi- 
body p:jysopher Bernhard Rensch (1900 to 1990) 
and th proposed panpsychistic identism or pan- 
spirit. Iprotopsychism, according to which “pro- 
‘cult prtopsychic properties” are principally as- 
cribed to matter.° 
There are several variants to dualism. 
Here I will only mention interactionism, 
which was already proposed by René 
ess [Descartes (1596 to 1650) as a hypothesis 
schools for the interaction between body and soul 
l to stand which has been particularly advo- 
p betvecated in recent years by the neurophysi- 
e probiologist John Eccles.’ Eccles regards cer- 
-consa tan “liason centres” in the brain as where 
nes tithe interaction between brain and con- 
ess (ort sciousness occurs. However it cannot be 
o dofmade out which parts of the brain these 
actually are. (Descartes took the site of 
s are § Mteraction to be the pineal gland, a gland- 


dlik . : : 
that ik € structure in the middle brain of verte- 
tical, # Drates.) 


to me 


(srid í Critici : 
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Jent ao i Simple fact that interactionism posits 
rhe bf efinable Parts of the brain as sites of 
y the a. Postulated interaction permits the 
ve bee “8nition of a weak point in this form 
o the | lism, Gerhard Vollmer, for example, 
15 H ‘acti * Weighty argument against the inter- 
[t vA n F hypothesis in the fact that the view 
biol a i € spirit (consciousness) is an imma- 
the Substance must allow a contraven- 
d labon of 


d t i 
a j nergy; 10 he law of conservation of 
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“At least for the material partner each inter- 
action ... must be coupled to a transfer of- 
energy. From the physical point of view small 
quantities of energy must then continually ap- 
pear and disappear in the brain. In fact Eccles 
conceded this possibility to save his interactio- 
nism“. 


We can also start from the following gen- 
eral argument: As an example let us look 
at the phenomenon of movement, a basic 
property of most (at least most animal) 
living creatures. Someone could come on 
the idea that a living creature and its 
movement are two different categories, 
i.e. that movement is a phenomenon se- 
parate from the individual creature. Fur- 
ther, one could presume that there is an 
interaction between a living creature and 
its movement. The absurdity of such an 
interactionism would be recognizable by 
the question of where this interaction 
should take place — in the knee joint or in 
the wings, if we are thinking of a bird. In 
fact, for reasons connected with the logic 
of cognition and with the theory of 
science, science cannot satisfy itself with 
postulating material and immaterial cate- 
gories in this world, without making clear 
how these categories are connected. Ex- 
planations of the existence of the immate- 
rial are principally outside the scope of 
the procedure of the natural sciences to 
arrive at a causal explanation of natural 
phenomena. 

Even Santiago Ramón y Cajal (1852 to 
1934), one of the pioneers of modern 
brain research, emphasized that a hypoth- 
esis should “not mention the occult prop- 
erties and metaphysical relationship of a 
problem to put the qualitative questions 
in a quantitative form.” 2 Not, that a 
quantification of the very complex brain 
or consciousness phenomena should 
supplant the qualitative aspect of these 
phenomena, but that a hypothesis cannot 
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be fruitful when it includes elements of 
the inexplicable ab initio. Thus, however 
attractive the independence of conscious- 
ness as a category removed from matter 
may appear to some people, every dualis- 
tic view of brain and consciousness 1s 
“anscientific”. It is more the case that the 
assumption of the existence of the imma- 
terial corresponds to religious convic- 
tions, which may have their justification, 
but which may not be blended with the 
explanations of natural science. 


Consciousness as a Property 
of the Brain 


It is of course undeniable that conscious- 
ness “exists”. However if this is not a re- 
ality which is remote from matter (i.e. 
the brain) the question arises again of 
what this consciousness actually is and of 
how it is connected to the brain. An ini- 
tial and suitable working hypothesis 
could be that there is a coincidence be- 
tween the processes in the brain and the 
processes in consciousness. This corres- 
pondence or parallelism is the starting 
point of the very detailed philosophical 
and neurobiological studies of Hartwig 
Kuhlenbeck (1897 to 1985). Conscious- 
ness here is not uncoupled from the 
brain, but every conscious process which 
we feel or observe must correspond to a 
physical event. Basically the old mind- 
body problem only arose because matter 
and spirit were separated from another ab 
initio, and the problem then arose of their 
interrelationship. 

Now the approach based on a corres- 
pondence between physical events and 
conscious processes could lead us into 
the same trap. For how does this corres- 
pondence arise? Perhaps we will have to 
assume an (unknown) agency which guar- 
antees this correspondence between brain 
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and consciousness. Thus we TA ; 
back to the idea of a pre-estabilizeg This 
mony, based on the assumption the eee 
established parallelism between Rae i 
and spirit once and for all darig e 
ation. This idea originated with Gout 3 
Wilhelm Leibniz (1646 to 1716) 4 2 
had much influence in the history dian : 
osophy but will not bring us any fal el 
here. S Lake dl 
The only workable idea seems to begciousn 
regard consciousness as a property ofiquestio 
brain.” Let us take again the Moventhis: 
of a living creature as an example, M 
ment is always a specific property of,|tCatego 
ing creature, which arises from a compbrain ar 
interaction between different organ 0"! 


cannot be separated from the living of a 


ture. I cannot say: “Here is the liked wi 
creature and there is its movement’ further, 
much more correct to say that ali 

creature is able to move, if certain piln the 
cal, chemical and biological, initial :torrect 
peripheral conditions are fulfilled. Theconsei 
lemma of this dualistic approach consbrain. ’ 
of the separation between propenië buman 
events and objects", which neces! man 
leads to a philosophical dead-end. Int compli 
connection Ryle speaks of the (duals Snown 
error in categories and illustrates’ 

with the following example: “ The E 


ae idee 
A visitor comes to Oxford or Cambri tpn, ir 


is shown the libraries, museums, "a 
and administrative buildings of the DY i 
He then asks: “But where is the actut re ; 
sity? Pve seen the different buildings Ourse 

on the 


J `; tear 1S. 
still don’t know where the university! 


j aim” 
One must therefore explain t0 ia The 
In 
o 


th 


“the university” is nothing else 
way that all the premises that 2 
are organized. 


has? 


Eo- 
May ea his example makes it clear that “the 
lized ersity” has no life which is independ- 
1 that Qa i material objects, premises or places 
en mef work, but which depends on the spe- 
uring (hifi collaboration between these. Simi- 
l Gontjarly one can say that consciousness Is 
6). I Horan independent category, but results 
tY ofifrom the specific contacts between ma- 
ny funerial elements. Moreover we should not 
make the mistake of seeing brain and con- 
1S to begciousness statically; it is much more a 
erty oftquestion of processes. Restak ” remarks to 
Movensthis: 
ple. Mi 


rty ofitCategorical errors arise when we regard the 
a combrain and spirit as objects, while it is really a 
organs question of processes. Such a confusion leads 
o >to fallacies in relation to our behaviour. Of 
ving of. 3 ; 

ourse if we make the wrong assumptions we 


the land with unusable theories, which bring us no 
nent” lifurther.” 

at a li 

tain piln the hope that we are starting with a 
initial zcorrect assumption we will now regard 
ed, Thiconsciousness as a systemic property of the 
ch conbrain. The brain, by which we mean the 
penis uman brain, as we are dealing with 
neces human consciousness here, is the most 
nd. Int¢omplicated of any individual system 
(duals known in the organic world. 

trates © 


The Evolutionary Approach 

nbrid Tenor ; : i 

s, ins ee SAS complexity the brain can be 
e unit” as a biological organ like any other. 
tual r f all organs have arisen during the 
ina urse of evolution and can be explained 
iy k the basis of their history, the brain too 
of ti Plicable as a product of (organic) 
rhen *, “ton. If then consciousness is seen as 
n the” Property of the brain, then the evol- 
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panies: Baty approach should be applicable 
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5 hit explanation too. 
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e che li this olutionary theory sees nothing 
ye hai world as static. Everything 
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> Everything that we observe in 
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this world has a history, which is some- 
times incredibly long. 

It is a commonplace in biology that 
species are changeable, that all structures 
and functions of life have arisen gradually 
and have their origins in the remote past. 
In biology there is not a single really ser- 
viceable alternative to the explanatory ap- 
proach based on the theory of evolution. 
We assume that complex psychic and 
spiritual phenomena are of evolutionary 
origin too. 

Even Charles Darwin (1809 to 1882) 
made a comparative study of the express- 
ion of emotions in different living crea- 
tures, including humans. He inferred that 
phenomena such as fear, hate, anger, joy 
etc. can be explained on the basis of bio- 
logy and evolution, and that they have 
biological significance. Various evolu- 
tionary theories of the behaviour of liv- 
ing creatures and of (human) conscious- 
ness have been developed as extensions 
of Darwin’s studies.” In these theories at 
least two things are clear: 

1. Consciousness is always based on a 
material substrate (brain) and cannot 
exist separately from this. 

2. Reconstruction of the developmen- 
tal history of the brain therefore also per- 
mits conclusions about the evolution of 
consciousness. 

Somewhat more modestly, one could 
perhaps say that at least the biological 
preconditions for the development of 
human consciousness can be illuminated 
on the basis of organic evolution. On the 
other hand, the history of all that this 
consciousness is capable of and has pro- 

duced (culture) is also dependent on 
other factors, and its development in rela- 
tion to organic evolution has an inde- 
pendent dynamism. 

The evolution of the human brain 
should be seen in the setting of the evolu- 
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tion of the vertebrate brain, or in the 
wider setting of the evolution of neural 


capability in animals. 


Evolution of the Brain and 
the Appearance of Consciousness 


We should see the first psychic movement 
in the most general sense “where we first 
meet with an anatomical nervous system 
when scaling the animal kingdom”.” As 
we are interested here in the conditions 
for the occurrence of human conscious- 
ness, we can restrict ourselves to the 
evolution of the human brain. The follow- 
ing important evolutionary steps can then 
be reconstructed: 7! 

ma The evolution of the vertebrate cen- 
tral nervous system proceeds with en- 
largement and differentiation of the brain. 
These developmental processes are par- 
ticularly marked in the cerebrum. More 
and more the brain becomes the integra- 
tive component of the central nervous 
system, to the steering and control sys- 
tem of life. 

= About 250 million years ago the rep- 


Fig. 1: Brains of some modern ma 
Below right: chimpanzec. 
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tilian forebears of the mammals p — 
live nocturnally, so that the audi if 
olfactory organs had to be dee | 
This was an important step in thet 
phalization of the functions, Inf 
processing was shifted from the p 
ery into the central nervous system, é 
a resulting increase in brain size, 

a About 70 million years ago n 
mals, some of which had become diy 
improved their visual organs. To imp, 
the effectivity of information process: 
was necessary to co-ordinate the y 
system with the auditory and Otani 2: En 
organs. 

u Finally, the development of a m 
edly “optical behaviour” characters. the 
evolution of the primates. This is ense i 
ned with the ability of spatial visio) out 
colour perception and of exact co-oùim in 
tion between the eye and the frontli,,, T 
tremities. Should 
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The evolution of the human bränithe po; 
only be understood on this basis. brain. | 
evolution of the hominids (human see this 
cies) took place over about 5 Mincreas 
years.” What is particularly striking! numbe 
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d olha 2: Enlargement of the neurocranium at the cost of the facial part of the skull is a characteristic of human evolution. 


of am 


cteni the progressive cerebralization or in- 
5 is ttrease in size of the brain from originally 
Vise bout 500 cm? to an average of 1500 

: €0-Oem} in modern man, Homo sapiens sapi- 
frontiens, The evolution of the hominids 
_ should thus be seen substantially from 

a brat point of view of the evolution of the 
basis. ‘brain. It would however be a mistake to 
ruman Aee this evolution only as a question of an 
5 M increase in mass, i.e. an increase in the 

rikiog!nomber of brain cells. It was much more 
—— question of differentiation, of “qualita- 


tive » o 
a growth . We can therefore establish 
at: 
Í 
"The p 
c ? pe 
Reactionary differentiation of the central 
corel aa has lead to the development of 
lions fe systems for defined partial func- 
) > 4hese in turn i 
substruce tn possess most complicated 
2 ures, which have defined and charac- 


lteristi AS 

bales On the other hand a multi- 
Necessary = TRR internal connections are 
[branches of th ring together the individual 
then under ce e subsystem and to bring this 
Of the rain Ta control. The external form 
formed hal rf Ows a layering of individually 
chord UP to a blocks, from the spinal 
ture of thi € cerebrum. The internal struc- 
Order o IS corresponds to the hierarchical 
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jeft: “creasin erlapping levels of integration, of 
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For comparison, the proportions are shown schematically in a primate and in a “more primitive” mammal. 


Admittedly these are for the present very 
general statements. However they make it 
clear to us how we should see the brain: 
as a complicated, hierarchically ordered 
system with interactions between ele- 
ments and subsystems at various levels. It 
was just these mutual connections be- 
tween elements and subsystems which 
presumably lead to the more and more 
complex achievements of the brain and fi- 
nally to the appearance of (human) con- 
sciousness. 


Fulguration? 


Konrad Lorenz (1903 to 1989) has empha- 
sized that the appearance of human con- 
sciousness was an epoch making event in 
the history of life and that the “spiritual 
life” of man must be regarded as a “new 
sort of life”.2* He spoke of a fulguration 
(from the Latin fulgur for lightning) to in- 
dicate that human consciousness is a phe- 
nomenon that must have appeared sud- 
denly and abruptly and which was not 
present before, even in traces. 

As emphasized above, human con- 
sciousness possesses properties which 
our knowledge of animal behaviour sug- 
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Fig. 3: Skull cult of neandertal man. 


gests cannot be ascribed to other living 
creatures. In this connection I would like 
to refer again to the knowledge of death. 
It has been known for a long time that 
neandertal man (an extinct evolutionar 
branch of Homo sapiens) buried his dead 
and decorated the graves with flowers.” 
This allows the conclusion of a belief ina 
life after death and assumes a conscious- 
ness which must have been very similar 
to our own. There is not the slightest indi- 
cation that animals have this conscious- 
ness of death, coupled with the hope of 
an afterlife. Was then the appearance of 
human (self-)consciousness an abrupt 
event which occurred in shadowy prime- 
val time, at the time of the neandertals 
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about 70000 years ago, or 
lier? 

All evolution of life is a Process y5 form 
continually leads to the arisal of Eee 
thing new: A multicellular Organis SO 
something qualitatively different fope sig 
unicellular organism; animals With ap yoluti 
tral nervous system are at a qualita E 
different level from animals with a 
neural net; unicellular organisms aren “an 
litatively new in comparison with the” thing 
molecular structures in the Prime et b 
soup of 4 billion years ago. Evoluti, ote 
life can be seen as a process of int iousn 
tion: The integration of molecular SUL seein 
tures made more complex systems pery c 
cellular creatures) possible; the ints, nder > 
tion of cells lead to multicellular aninhos the 
the integration of nerve cells lead “probler 
complex brain, which was finally evéiand w. 
the position to reflect about itself. tions te 

It cannot be accepted that in evolttrobiolo 
new systemic qualities or properties has pre 
pear literally overnight or like ight ces, 
However it appears really plausible We | 
the specific “switching together oft cannot 
ments — such as the specific integ strate, 
of neurones or brain cells —lead relat ths as 
quickly to qualitatively new system “While 
perties. From this point of view, Ke that th 
Lorenz’s concept of fulguration !$ F that ity 
inely useful, particularly when 1t y a ey 
to make clear that the whole (the bre aS 
more than the sum of its parts, that!" (au 
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brain cell. It is not there; it is 
temic property of the brain, dep 
its very specific arrangement. a if lon 

Sceptics may object that the © ortki 
tions presented here do not lea 
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Certainly, the problem is not $ 
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alta wever the decision tor dualism exclu- 
: a Shios a scientific solution ab initio. The 
nS aret olutionary view of the problem is then 

ne) othing more than a reformulation. It 

Primo iust be emphasized once more that the 
voutor yestion is not of how brain and con- 
a ink iqusness interact. It is rather a question 
cular Stof seeing consciousness as a systemic pro- 
tems linerty of the brain and of investigating 
he Minder which conditions the brain devel- 
ar anitos the property of consciousness.” The 

ead problem is then seen as part of biology 
lly eand we can expect important contribu- 
self. tions to its solution particularly from neu- 
1 evol robiology. Of course this point of view 
perts has profound anthropological consequen- 
2 lightt ces, 
usile! We unterstand that our consciousness 
er Oicannot be separated from its material sub- 
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its cha i e human spirit has its own substance, 
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The biological and evolutionary ap- 
proach is also important in relation to the 
theory and methodology of science. The 
approach provides a comprehensive ma- 
trix for psychology. By definition psycho- 
logy deals (but not exclusively) with phe- 
nomena of consciousness. It then deve- 
lops in many areas into a biological scien- 
ce” and evolutionary psychology” will 
become more and more important. 

It appears to me that the biological ap- 
proach to the discussion of the conscious- 
ness problem should also take precedence 
over the expectations based on research 
into artificial intelligence”. I adhere to 
the view that we can learn more about 
our own consciousness if we investigate 
the properties of the consciousness of ani- 
mals — as we are phylogenetically related 
to animals, but not to computers.” I 
would therefore make a plea for paying 
less attention to artificial intelligence (cre- 
ated by us!) and more attention to our 
own intelligence and that of our closest 
relatives. 

In general the evolutionary approach to 
the discussion of the consciousness 
problem can achieve two things. Firstly, 
we can win insight into the evolutionary 
conditions which must have been fulfilled 
to allow the appearance of consciousness 
at all. Secondly, the more we know about 
these conditions, the more we can under- 
stand the preconditions which have lead 
to the appearance of culture and have 
made cultural evolution possible. This has 
not been dealt with in this article. I would 
only like to indicate that it cannot be 
doubted that cultural evolution also sets 
conditions for the development of human 
consciousness, that these go beyond bio- 
logical conditions and cannot be reduced 
to these. On the other hand the appear- 
ance of culture was only possible on a 
biological basis. Thus the human brain 
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with its capability of consciousness forms 
an intersection between nature and cul- 
ture — reason enough to occupy oneself 
with the achievements of this wonderful 


system. 
English translation by R. A. Yeates 
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Evolutionary Epistemology is a young dis- 
cipline combining elements from philos- 
ophy and individual sciences. It is based on 
the thesis that cognition is a function of the 
brain and as such is also a result of biological 
evolution. It examines the arguments for or 
against this view and tests their epistemo- 
logical consequences. For this it requires the 
findings of perceptional, developmental and 
learning psychology, of linguistics, of neuro- 
physiology, of comparative ethology, of gen- 
etics, but most of all of evolutionary theory 
in its currently accepted form. 


Fundamental thoughts of Evolutionary 
Epistemology can already be found in 
Darwin and in many later authors. Where- 
as most of them were content to men- 
tion them in passing, however, as neither 
philosophers nor biologists were willing 
to venture too far into unfamiliar terrain, it 
was Konrad Lorenz in the 1940s who 
achieved the decisive linking of evolution- 
ary theory and epistemology. However, 
his papers remained unread or misunder- 
stood until the theses of Evolutionary 
Epistemology were further developed and 
made more widely accessible by the work 
of Lorenz, Campbell, Vollmer and Ried] in 
the 1970s. 


What Is Cognition? 
It is not easy to define the concept of “cog- 
nition” in a non-circular way. Here we will 
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hs internal consistency, the cognition of 
reality must fulfill further criteria; in par- 
ticular, it must refer to objects in the real 
world. Moreover, 1t must be correct and 
rue: A normative condition such as this is 
‘lso already inherent to the concept of re- 
construction. A mere construction would 
— pe totally arbitrary; a reconstruction must 
have the same structure as the actual 


pition A 


_. object. 
finition] An essential characteristic of the 
nition (hoped-for) cognition of reality is thus 
reconst he (hoped-for) isomorphism. Ethical, 
nal ob aesthetic, religious or mystic “cognition” 
t ourtigo not fulfill these conditions, or at least 
10ugt lnot in a verifiable way, and will therefore 


| also hot be further discussed. 


An Example 


Upon careful scrutiny, the two-dimen- 

sional line drawing in Fig. 1 can be inter- 
w preted as a three-dimensional object: a 
‘ small cube is suspended within a larger 
one; the oblique lines connect the cor- 
Tesponding corners in pairs. Have we then 
recognized the object? The answer would 
be yes” if it were in fact (nothing but) a 
wire construction. But we can take our re- 
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A hypercube or tesseract such as this is a “generalization” 
of the common cube, just as the cube is a three-dimen- 
sional analogue to the common square. 


a tesseract, however, can only be achieved 
with logical, mathematical or intellectual 
means. 


Perception as Interpretation 


The lesson of the cube is generally appli- 
cable: every perception is already an inter- 
pretation of sensory data. This inter- 
pretation can be difficult, impossible, am- 
biguous and even wrong. This can be 
shown with pictures with hidden objects, 
impossible figures, ambiguous drawings, 
optical and other illusions. All the same, 
such failures cannot disguise the fact that 
our perceptual mechanisms are generally 
quite reliable. Special attention, careful 
consideration and deliberate experiments 
are required to outwit them and make 
them give a false interpretation. Normally 
the reconstruction is perfectly correct. 


A Projective Model of Cognition 


As with the cube, we can interpret the re- 
lation between the real world, the cogniz- 
ing subject and (presumed or genuine) 
cognition projectively in other cases, as 
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well. Real objects are projected — by light 
rays, sound waves, chemical substances, 
heat radiation or gravitational fields — 
onto our sense organs, most of them situ- 
ated on the body’s surface. Even such 
technical instruments for observation or 
measurement as telescopes, microscopes, 
thermometers, compasses or Geiger coun- 
ters, only serve to widen this projection 
“screen,” i.e., to translate incoming sig- 
nals into stimuli which our natural appara- 
tus can process. 

In the cognitive process, we then at- 
tempt to reconstruct the objects from their 
projections. As every projection entails a 
loss of information, this information must 
be regained, at least partially, during re- 
construction. Of course this reconstruc- 
tion remains hypothetical. Thus, the pro- 
jective model reflects an important result 
of epistemology and the philosophy of 
science: all factual knowledge is hypotheti- 
cal. 


Levels in the Cognition of Reality 


If we accept the above explication, at least 
on a preliminary basis, at least three cogni- 
tive levels can be distinguished: percep- 
tional, experiential and theoretical (or 
scientific) cognition. In Perception, the in- 
ternal reconstruction and identification of 
objects is usually unconscious and uncritical 
and usually cannot even be corrected. In 
experience, which includes linguistic for- 
mulations, simple logical inferences, ob- 
servation and generalization, abstraction 
and concept formation, cognition is, in 
contrast, conscious, but remains merezi 
In science, finally, which avails itself of 
logic, the conception of models, mathe- 
matical structures, artificial languages, ex- 
ternal data storage, artificial intelligence 
and instrumentally extended experience 
the reconstruction is conscious and Oise 
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that there is such a fit, is a minimum re- 
quirement for the realization of cognition. 


Fits in Our Cognition Structure 


This fit is not restricted to the dimensio- 
nality of the world and visualized space, it 
extends to many other structural charac- 
teristics of our perception and experience. 
It may indeed be difficult at first to desig- 
nate such cases of fit. But they are easily 
found in any textbook of sensory physio- 
logy. To be sure, they do not appear under 
the heading of fit, but of function. 
But just as a tool only functions if and 
inasmuch as it fits the work piece, the eye, 
the ear, the sense of equilibrium, the brain 
only function because they fit the structu- 
ral traits of the environment. 


As evidence for this, usually properties of the 
human eye are cited: its sensitivity range lies in 
the optical window of the earth’s atmosphere 
and around the maximum intensity of solar ra- 
diation, lower sensitivity threshold at the noise 
limit of the (statistically fluctuating) photon 
current, higher density of black-and-white-sen- 
sitive rods (for seeing in the dark), etc. But the 
same is true for all other channels of informa- 
tion. 

The ear is particularly suited for hearing 
in air (and therefore not in water like that 
of fish). It allows for pressure compensa- 
tion and covers broad ranges of frequency 
and intensity, its lower sensitivity threshold 
with regard to sound intensity lies at the infor- 
mationless noise of Brownian molecular move- 
ment and of the blood stream; it identifies the 
direction and distance of the sound source, 
thus permitting spatial hearing. 

Further examples are the subjective time 
quantum, subjective time perception (inner 
clock), the causal interpretation of sequences of 
events, the expectation of regularities, element- 
ary inferences. 


Spatial intuition involves astonishing re- 
constructive faculties. In a two-dimen- 
sional picture we see a three-dimensional 
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cube. In other instances, too, two-dimen- 
sional information from the retina is re- 
constructed as a three-dimensional object. 
However, we cannot visualize four-dimen- 
sional objects such as the hypercube. But 
indeed, there are no such objects in our 
world, either; this world and its objects 
are only three-dimensional. In this respect, 
our limited intuition and imagination are 
completely suited to the structure and de- 
mands of our environment. 


Congruences 

Moreover, in this and many other cases, 
there is even congruence between the 
world’s structure and our subjective recon- 
struction: we experience the world three- 
dimensionally; and we know from physics 
that this interpretation is correct. Our ex- 
perience of time imparts to us a profound 
difference between past and future; and 
physics teaches us that this time direction 
has objective character. (However, in con- 
trast to our expectation, this is not due to 
the laws of nature, but to the initial condi- 
tions of the universe.) Subjectively, we 
give many sequences of events a causal in- 
terpretation, but not others; and physical 
analysis shows that there is in fact a differ- 
ence between regular sequences of events 
and causal relationships: the transfer of 
energy. 

However, it should be stressed that the 
fit mentioned above by no means always 
implies congruence. The (psychological, 
subjective) colour circle is closed and con- 
sists of quasi-discrete colours; the visible 
segment of the (physical, objective) elec- 
tromagnetic spectrum, in contrast, is open 
at both ends, completely continuous, and 
does not contain the “invented” colour 
purple. Nonetheless, this, too, is an ex- 
cellent and useful fit, as is the colour 
circle which, thanks to the principle of 
complementary colours, makes possible 
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Man, too, has numerous cognitive 
structures, mechanisms of reckoning, al- 
gorithms, abstraction procedures, meth- 
ods of inference, learning programmes, 
language-acquisition mechanisms, expec- 
tations, dispositions, pre-judgments about 
the world, which are either genetically pre- 
programmed as a whole, or — and that is 
presumably the rule — which mature 
according to a genetically determined pro- 
gramme and are dependent on certain en- 
vironmental data (such that when such sti- 
muli are lacking they can also atrophy). 


Innate Cognitive Structures 


To illustrate this, a few empirical results may be 
cited. Innate to man are not only the ability to 
suck, grip, and stride, smiling and the mimicry 
of rage, but also motion vision, colour percep- 
tion, and a sense of time. Innate is spatial vi- 
sion, i.e., the ability to interpret two-dimen- 
sional retina images three-dimensionally, and 
an aversion to depth. Innate are above all the 
achievements of constancy, enabling us to re- 
cognize objects, to “objectify” the world, to ab- 
stract, to form classes and concepts. Innate is 
the knowledge of human faces (not just of a 
single face), the visual fixation of a source of 
sound (even in children born blind!). Innate are 
the ability to use language and the need to 
speak, possibly a few fundamental grammatical 
structures, as well (“universal grammar”). 
Partly innate are intelligence, musicality, logical 
structures, €. g., the modus ponens (“if A, so B; 
now A, therefore B”), biologically realized by 
the ability to develop conditioned reflexes; ele- 
mentary mathematical structures, for instance 
group structures and formation of invariants, 
possibly causal perception and causal thinking, 
as well. 


The rationalists’ and “nativists’” search 
for “innate ideas” was thus perfectly justi- 
fied. But not until our century was it pos- 
sible to specify more precisely what is 
meant by “idea” and “innate” to a degree 
enabling an empirically verifiable answer. 
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It would in any case be completely in- 
appropriate to regard the brain at birth as a 
tabula rasa or even simply as a computer 
which is only gradually programmed. 
Rather, most of the programmes are well 
installed by the time of birth; the sub- 
sequent individual experience merely pro- 
vides sub-programmes and differing data. 

As stressed above, this of course does 
not mean that all our knowledge is innate. 
Nor does it mean that all the environmen- 
tal information that we bring along at birth 
has to be correct. But under normal condi- 
tions our innate expectations regarding the 
environment are in fact quite useful (they 
“fit”) and often even correct (or “con- 


gruent”). 


How Does This Fit Come About? 


For every tool there is someone who 
makes it, picks it out, uses it. Could this 
also be true of the human cognitive fac- 
ulty? Can we understand the function 
and fit of our cognitive apparatus only by 
making a creator responsible for it? But 
how else can it happen that the subjective 
cognitive structures which we bring along 
fit reality so well and in part are even con- 
gruent with it? How can we explain, Kant 
also asks, that the use of the categories 
“precisely agrees with the laws of nature, 
in accordance with which experience 
makes its way” (Critique of Pure Reason, 
A 1781, B 1787, B 167-8); and he is sur- 
prised at “this harmony of nature with our 
cognitive faculty” (Critique of Judgment, 
1790, A XXXIV). 

This typical epistemological question 
is answered by Evolutionary Epistemo- 
logy: our cognitive apparatus is a result of 
biological evolution. Our subjective cogni- 
tive structures fit the world because they 
have evolved in a process of adaptation to 
this world. And they are (partially) con- 
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validity means absolute validity, it does 
not solve it; for then it cannot be solved at 
all. But if also relative (e. g., hypothetical) 
argumentations, justifications, proofs are 
allowed, then Evolutionary Epistemology 
does certainly contribute to that discus- 
sion. To be sure, evolutionary success does 
not prove that all our innate hypotheses 
are true, but it does show that they cannot 
be all wrong. 


Prerequisites of Evolutionary 
Epistemology 


Evolutionary Epistemology is not a com- 
prehensive epistemology. Before it can 
even be articulated, a few preliminary 
questions must be settled. We need, first of 
all, explications of the concepts of “cogni- 
tion,” “truth,” “objectivity” (cognition is 
explicated as an appropriate [internal] re- 
construction and identification of external 
objects, hence truth in the sense of the cor- 
respondence theory); second, a theory 
about how cognition comes about (via an 
interaction of objective and subjective 
structures); third, a theory on the relation- 
ship between the real world and the cog- 
nizing subject (this task is performed by 
the projective model); fourth, assump- 
tions concerning the relationship of con- 
sciousness and the brain (an identity the- 
ory based on systems theory); and fifth, 
factual knowledge about the existence, 
range, and fit, of cognitive systems with 
subjective cognitive structures (as pro- 
vided by psychology, physiology, neuro- 
biology, evolutionary theory, ethology, lin- 
guistics, and other disciplines of empirical 
science). 

The preconditions of Evolutionary 
Epistemology include in particular hypo- 
thetical realism (which is not significantly 
different from critical or scientific realism). 
Its fundamental assumptions are: the hy- 
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pothetical nature of all factual knowledge; 
the existence of a world independent of 
our consciousness, structured by laws, 
and contiguous; and the supposition that 
this world can in part be known and ex- 
plained by perception, thought and an in- 
tersubjective science. 

Within the projective model as sket- 
ched, not only can various levels of cogni- 
tion be distinguished; the special task 
of Evolutionary Epistemology can also be 
elucidated therein. Above all, it centers on 
the cognitive apparatus onto which the pro- 
jection is made and which then tries to re- 
construct the real structures from the pro- 
jections. It explains its successes and fail- 
ures, its range and its limitations. In the 
process, Evolutionary Epistemology takes 
recourse primarily to perception and expe- 
rience and only occasionally to scientific 
knowledge. 

Since cognition is regarded as a function 
of the brain, Evolutionary Epistemology 
from the very beginning takes up position 
in the mind-body controversy on the side 
of an identity theory and thus pursues a 
consistently naturalistic approach. From a 
dualistic viewpoint, to be sure, one could 
refer to an “evolution” of conscious phe- 
nomena as well. However, its relationshi 
to biological evolution would then be at 
best a coincidental analogy (selection can 
only be effective with material systems); 
this would not really explain the fit in 
question. 

Of course it is possible to include the 
entire Preparatory context (realism, pro- 
jective po identity theory) in Evolu- 
tionar istem : 
conten E eee oa this 
ae ene _ Evolutionary 

Pistemology.” But nothing would be 
gained by that. It would be far more likely 
to produce confusion, as evolution is not 


relevant for all parts of this broadened 
scope. 
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answers. The topics which have been 
raised are almost entirely of an epistemo- 
logical nature. This in itself is an implicit 
proof that Evolutionary Epistemology — 
contrary to the suspicion of a few critics — 
is in fact epistemologically relevant. 


Answers of Evolutionary Epistemology 


What role do the subjective cognitive 
structures play? They are constitutive for 
cognition, they make cognition possible. 
Where do they come from? Some of them 
are innate and are thus results of biological 
evolution. Why are they (nearly) the same 
with all people? Because they are in part 
genetically conditioned and hereditary. 
Why do subjective structures (of cogni- 
tion) fit objective structures (of the real 
world) and are in part even congruent 
with the latter? Because otherwise we 
wouldn’t have survived evolution. Why is 
human cognition not ideal? Because bio- 
logical adaptation never is. 

How far does human knowledge ex- 
tend? First of all, it is adequate for sur- 
vival, i.e., inasmuch as it is genetically 
conditioned (perception and immediate 
experience), it fits the world of medium di- 
mensions, the mesocosm; but it can 
reach beyond and does just that, primarily 
as scientific knowledge. 

Can intuition serve as a criterion of 
truth? No, our intuitive faculties are 
adapted to the mesocosm; beyond, non- 
intuitive theories can be perfectly correct. 
Can agreement with our categories serve 
as a criterion of truth? The answer is like- 
wise no. 

Is objective cognition possible? Yes, it 
probably even exists. Is intersubjectivity a 
sufficient criterion for objectivity? No, 
there are also common errors. Is there a 
necessary criterion of objectivity surpas- 
sing intersubjectivity? A reasonable crite- 
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rion of objectivity is invariance, i. e., inde- 
pendence from changes in the conditions 
of observation. Is there a sufficient crite- 
rion of objectivity? No, our knowledge is 
hypothetical on this question, too. Are 
there limits to human cognition? Yes, even 
if we had achieved objective knowledge, 
we could never be absolutely sure of its 
truth or objectivity. Is there a priori knowl- 
edge of the world? If “a priori” means “in- 
dependent of all individual experience,” 
yes; but if it means “independent of any 
kind of experience,” no; if it means in addi- 
tion “absolutely true,” no. Are there, then, 
synthetic judgments a priori in Kant’s 
sense? No. 


Demarcations 


Eyolutionary Epistemology does not 
claim that all knowledge is genetically 
(biologically) determined. Cognition is 
rather biologically conditioned, but only in 
part biologically determined, viz., in per- 
ception and experience. Our brain indeed 
did evolve not as an organ of cognition, 
but rather of survival. But it is in fact capa- 
ble of more. It enables us to form hypo- 
theses and theories which go far beyond 
the mesocosm for which it is originally 
selected. 
The decisive step in this was the break- 
through to a descriptive and discursive 
language. Just as we can construct, execute 
and evaluate trial actions in our imagi- 
nation before we really act, thus saving 
time, energy, and risk, we can also articy- 
late completely counter-intuitive facts 
with the aid of language, we can assume 
them for the sake of experiment and 
examine their inferences without hay- 
Ing to think they are all true. And thus — 
quite unlike organisms without language 
—we can let our theories die in our stead 
(Popper). 
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an attempt will be made to draw philosophical 
conclusions. But here there is as yet not even a 
“biology of art”, so that evolutionary aesthetics 
cannot even begin to be taken up. 


Evolutionary Epistemology as an 
Unfinished Task 


Evolutionary Epistemology claims to pro- 
vide answers of its own to old and new 
problems. It should be no surprise that in 
the process it comes into conflict with tra- 
ditional views. It is thus the task of its pro- 
ponents and critics alike to examine posi- 
tions and arguments by making critical 
comparisons. They can stress the common 
aspects or the differences. For reasons of 
space, neither could be done in this pre- 
sentation. 

However, Evolutionary Epistemology is 
not a complete theory. It is rather a re- 
search programme. There is still no com- 
plete system of the categories of human 
experience which is supported by biology 
and psychology. (Kant’s system is cer- 
tainly not adequate in this regard.) There 
has still been no study of the restrictions 
to which all empirical cognition is subject 
due to the projectability postulate, i.e., 
due to the fact that objects can only be 
recognized if they somehow enter into cau- 
sal correlations with us. There is still no 
thorough comparison with transcendental 
philosophy, with logical empiricism, oper- 
ationalism, constructivism, pragmatism 
(there are close relationships in each case). 
There is no analysis of the feedback be- 
tween scientific knowledge and epistemo- 
logy, so important from an historical and 
systematic point of view. There are as yet 
no empirically testable and tested hypo- 
theses on the actual evolution of human 
cognitive abilities. 

There is as yet no evolutionary psy- 
chology making the concept of evolution 
productive for psychological problems, as 
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mesocosmic prejudices to be recognized, 
discussed, and surmounted. 

Such efforts would not only have Evolu- 
tionary Epistemology to thank for some 
ideas, but would also on their part have 
productive and corrective effects on Evo- 
lutionary Epistemology. In any case, there 
are still many opportunities for scientific 
and philosophical research. 

English translation by Philip Mattson 
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Consciousness and the Conquest of Pain 


Oriental Wisdom and Scientific Knowledge 


Klaus Jork, Frankfurt on the Main 


2. Openness, i.e. I do not reject as a 
matter of principle what is strange. 

3. Tolerance, i.e. I recognize the validity 
of strange opinions, even if I do not un- 
derstand them at once. 

4. The ability to question, i.e. I am 
prepared to examine the views I have 
held till now and to correct them if neces- 
sary. 


Professor Klaus Jork, 

born in 1937 in Dres- 

den, studied Medicine 

in Berlin and in Mainz. 

After taking his doctor- 

ate, scientific assistant 

in the Departments of 

Physiology and of 

Pharmacology and in 

the Neurosurgical Hos- 

pital of Mainz Univer- 

sity. In practice for two years. From 1970 gen- 
eral practitioner in Langen. 1974/75 Lecturer 
in General Practice at the University of Frank- 
furt. From 1979 Director of the Department of 
General Practice. 1981 Professor for General 
Practice. Main areas of work: patient — doctor 
relationship, self-medication, medical decision 
taking, health advice and practice-related medi- 
cal education. 


Prof. Dr. Klaus Jork, Institut fir Allgemein- 
medizin, Klinikum der Johann Wolfgang Goethe- 
Universitat Frankfurt, Theodor-Stern-Kat 7, 

6000 Frankfurt on the Main/Germany 
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Pharmacotherapy - 
a Pillar of Pain Treatment 


Even today pharmacotherapy is a pillar of 
pain treatment.’ With this are under- 
stood psychoactive drugs, particularly an- 
tidepressives, neuroleptics and tranquilliz- 
ers, spinal analgesia with opiates, also 
corticoids and ganglionic blockers. Other 
possibilities are offered by blockade of 
the nerves with local anaesthetics or by 
neurosurgery in the peripheral or central 
nervous system, by electrostimulation, or 
by neuro-orthopaedic and physical treat- 
ment, including acupuncture. Acute pain 
functions as a signal. On the other hand 
chronic pain means disability and de- 
mands a differentiated and often multidi- 
mensional strategy to overcome it. With 
our externally orientated understanding 
of life, psychological techniques and strat- 
egies better to overcome the burdens of 
illness’ and to learn to live with pain* are 
only slowly winning acceptance. They re- 
quire much expenditure of time and are 
not well known among doctors. 


How Pain Is Seen 
Behaviour During Pain 


The reactions of living creatures, includ- 
ing man, were seen for a long time as a 
multitude of simple cause-effect relation- 
ships. This one dimensional way of look- 
ing at things was attempted both for di- 
sease and for pain, the origin and trans- 
mission of which were thought to be due 
to specific pain pathways and centres in 
the brain and spinal chord. Only the 
Gate-Control Theory of Melzack and 
Wall’ caused a change in the paradigm 
which is also being increasingly recog. 
nized in the medical world.’ 

According to this, “health? and 
“disease” are descriptions of the state of a 
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Reality and Consciousness 


The above discussion makes it clear how 
difficult it is to objectify and to measure 
pain. However scientific research de- 
mands objectifiability, verifiability and re- 
producibility. There is then a contrast be- 
tween this effort of uninvolved and objec- 
tive observers and the subject, who 
experiences pain himself. The question 
arises of the truth or reality of the experi- 
ence of pain. 

Pain is im the patient; it is not visible, 
not demonstrable and can only be exam- 
ined to a limited extent. Is it “real”? As 
the roots of psychological pain treatment 
are frequently to be found in the methods 
and practices of the cultures of the Far 
East, it is legitimate to discuss the origin 
of reality as seen in Buddhist philosophy. 
The basic idea in Tibetan Buddhism is 
that we do not experience the world as it 
is, but as how we imagine it according to 
the impressions given by our senses. 


How Does Reality Arise? 


According to this philosophy our percep- 
tion of reality is a result of five groups, 
known as skandhas, visuals strengths or 
appropriation groups, which form our 
empirical personality. The appropriation 
group body (rupa) signifies the physi- 
cal body of man, consisting of bones, 
muscles, flesh and skin. This is the foun- 
dation of the following four groups or 
components of the personality, which 
form a conditional sequence and which 
represent the perceptional theory of 
Buddhism.” 

Sensations (vedana) and feelings are the 
second group and they are the result of 
the contacts of the sensory organs with 
objects in the environment, which is equi- 
valent to sensory stimulation or impres- 


UNIVERSITAS 2/1992 


———<x—XK——S—S— (ett 


Digitized by Arya Samaj poponar chennai and eGangotri 


130 


sions. In the brain of the subject these are 
then converted to reflections of objects, 
to perceptions (sanna), which make up the 
third group. The experience of human so- 
cialization then converts these to mental 
impulses (sankhara), the will, or phanta- 
sies, wishes and desires. The essential 
thing about this fourth group, these men- 
tal impulses, is that they press for their 
own realization. That which is imagined, 
such as intentions, drives, phantasies and 
creativity, includes the aim of converting 
itself into reality. Thus the mental impul- 
ses motivate or initiate our actions. 

The fifth group is consciousness (vin- 
nana) and this arises from the sensations, 
perceptions and mental impulses as a de- 
veloping consciousness of what is percei- 
ved: “That which is sensed by the eye, 
hearing or sense of smell etc. becomes an 
object which is illuminated by the light of 
an alert mind and which can then be used 
as a basis for mental processes.”!? From 
this philosophical understanding the per- 
sonality can be described exclusively in 
terms of these five groups. 

None of these five groups - neither sen- 
sation, perception, mental impulses nor 
consciousness - is durable and of inde- 
pendent “reality”. They are subject to the 
law of transitoriness and thus also to the 
person who consists of them. Transitori- 
ness, ability to suffer and non-selfhood 
(which means only conditional reality) 
are the three characteristics of the individ- 
ual in the world according to Buddhist 
philosophy. Suffering arises from the phe- 
nomena of birth, illness and death. Suffer- 
ing also includes desire and antipathy, 
such as separation from the loved, or as- 

sociation with the unloved and the experi- 
ence of pain. Here then we see a prag- 
matic approach which is also valid for the 
methods of behavioural therapy. The cir- 
cumstances do not determine the happi- 
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relaxation aim for developing conscious- 
ness of the body, the breath, the senses 
and the thoughts” and thus allow an in- 
fluence on the pain syndrome. In this 
way they simultaneously cover several of 
the eight methods described above for 
overcoming pain. An initially passive atti- 
tude of caring for pain can thus be repla- 
ced by active strategies for overcoming it, 
and which militate against its somatic 
fixation”. 

Sternbach has developed a therapy 
concept in seven steps, through which the 
patient learns to live with pain, although 
it hurts. The most important step is the 
acceptance of pain “and that he (the pa- 
tient) does not lie to himself”. The setting 
of goals in the contexts of work, hobby 
or social life is then just as important as 
the conversion of rage into motivating 
energy. A set time-table for activities is 
meant to stop the pain being used as an 
excuse. Daily physical training helps the 
learning of relaxation. All these measures 
are most likely to succeed with support 
from the family. 

In the last few years visualization has 
also been employed in psychological 
methods of pain treatment. Relaxation 
comes normally from sleep or movement. 
The results of recent research indicate 
that it is also possible to control the 
visceral nervous system and achieve a 
harmonization” through deliberate relax- 
ation when conscious, that is for example 
by meditation, autogenic training, self- 
hypnosis or progressive relaxation and 
visualization. 


“If We Make Ourselves a Picture” 


Visualization as a pictorial imagination of 
events can lead to an alteration of expec- 
tations in human life”. “When we imag- 
ine a picture we say something about 
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our wishes. If we repeat this often enough 
we come to the definite expectation that 
our wishes are becoming real.” Positive 
expectations can help us to achieve a way 
of behaviour which is conducive to the 
realization of what is desired. Visualiza- 
tion can be employed both in pain treat- 
ment and in cancer. 

The first steps in the relaxation phase 
in visualization are the consciousness of 
respiration and the concentration on the 
parts of the body. In the meditation of Ti- 
betan Buddhism there then follows con- 
centration on non-material processes in 
the body and a turning away from exter- 
nal events: “We feel the shapeless stream 
of air which comes and goes on the tip of 
the nose; we let thoughts and noises 
simply pass us by, without clinging to 
them...” 


Visualization Practices 


Visualization practices for coping with 
chronic pain consist of three phases: 

~ The visualization of the healing strength 
of the body, for instance the resistance of 
the leucocytes and their help in the pain- 
ful part of the body. 

- The discourse with the pain, for example 
after imagination of a pain entity. You ask 
what you can do to be rid of it. 

- The visualization of the pain, for in- 
stance as a ball which changes its size and 
colour. 

Another possibility of treating pain is 
that patients- deliberately devote them- 
selves to activities which they enjoy. They 
imagine again and again that their com- 
plaints are reduced or even disappear. 
They replace pain with joy. 

Visualization has a central role in vari- 
ous practices of Tibetan Buddhism. Here 
too it is suited to disarm disturbing in- 
fluences and to lead to synchronization in 
the body. Buddhism sees man both as a 
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ences in transmission of or sensitivity to 
pain are responsible for this.” Within the 
daily rhythm the total duration of activity 
of a local anaesthetic is at its maximum at 
2.00 p.m. and at its minimum at 5.00 
p-m. An endocrine signal can transmit 
the photoperiodic exposure to light and 
dark to various areas of the brain and to 
peripheral organs of the body.” 


Atrophied Introspective Abilities 


In Western cultures we approach the 
question of mastering life predominantly 
from a rational point of view, either on 
the basis of natural science or of the arts. 
Traditional Asiatic cultures approach 
everyday problems from an empirical and 
pragmatic point of view, based on subtle 
observation, perception and didactic 
transmission over centuries. We have 
largely lost such abilities, not least be- 
cause of exaggerated belief in science 
since the end of the 19th century, which 
has permitted the atrophy of our abilities 
of observation and introspection. In our 
world, which is orientated towards exter- 
nals, we only allow the validity of what 
we can measure, weigh or count. We ad- 
mittedly all have dreams and experience, 
phantasies, creativity and fears. But only 
a few of us learn how to shape our inter- 
nal life with consciousness as an instru- 
ment, and thus to achieve clarity. 

I have hoped to make clear in this ar- 
ticle that the symptom chronic pain cau- 
ses sensory, affective-motivational and 
cognitive processes in man. Pharmacothe- 
rapy and surgical interventions have 
therefore only restricted ability to treat 
pain. Applied psychological or behaviou- 
ral therapeutic strategies have been used 
in the West for overcoming pain for only 
a few years and are based on oriental phil- 
osophy. Only if I consciously accept pain 
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I can deal with it. The perspective on life 
of the Buddhists is to accept pain and 
then to control its effects with the con- 
sciousness. Concentrative meditation and 
visualization have been practised for cen- 
turies in Tibetan Buddhism and in Indian 
yoga. These can influence complex meta- 
bolic events in the human body which are 
increasingly being understood by natural 


science. English translation by R. A. Yeates 
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not heard of it. The greater the safety the 
greater the risk! The man who believes in 
a guardian angel drives like the devil. 
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A nasty suspicion now arises. Is this 
behaviour also true for the way we treat 
the environment, for nuclear technology, 
genetic engineering and for other global 
and total risks? Do politicians, scientists 
and technicians feel so secure that they 
no longer notice the deadly risk? During 
a podium discussion with a Catholic col- 
league I recently experienced the follow- 
ing. I described the dangers of environ- 
mental destruction and attempted to indi- 
cate some consequences. My colleague 
then answered that it was not so bad. We 
were all in the hands of God and he 
would keep us out of danger. 

He had said it clearly. A belief which 
gives total security also leads to total risk. 
But the total risk is then no longer pri- 
vate! We are all sitting in the same boat, 
in spaceship earth, and I would not like 
to be dragged to death by those who do 
not see the danger because they think 
they are in safety. 

But how does this behaviour arise? 
Why does man seek both safety and secu- 
rity and risk and adventure? 


Curiosity and Risk: 
Increase in Security! 


At first it seems paradoxical, but it be- 
comes clearer if we look at it more close- 
ly. Man seeks out risk to increase his 
security! What is the sense in exploring 
new countries? It is in getting to know 
those countries, in familiarity with the 
unknown, in increase in security! Equally, 
ick when we become acquainted with a ae 
Bia person we increase our security. The un- 
l known becomes known, calculable, famil- 

| | A a We solve 
i j y are no longer problems. 
! We substitute known for unknown, secu- 
ia rity for insecurity. The new is only the sti- 
ti mulus for curiosity — the purpose of cu- 
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tigated Once again Goethe saw it correctly: I 
re soh umble from lust to pleasure and in pleas- 
then «lure I pine for lust”. This is not only the 
1 has fase for the sexual drive but equally so 
E seu for the curiosity drive, or better the “secu- 


f we have attained security 


Love wiy ity drive”. 
menny Why do people with ABS brakes drive 
t Weelmore quickly? Because they are looking 
t is noe for new insecurity on the basis of the se- 
our ptt curity they have. Driving slowly is “un- 
he stn} stimulating”. The stimulus of insecurity is 
or unt Missing; it is boring. Driving quickly or 
, setl better, risky driving, is stimulating. You 
;W perience the security which is being 
yjtquired in an intensive fashion. How- 


wi feces and you become fearful. Why is 
j mbing so pleasurable? Because with 


tve 3 es 
à ty step you convert insecurity into se- 
he st YY. 


. orld which, according to the gen- 
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of this joyful activity, for which material 
reward seems to be unimportant”. 

I would like to express my approval of 
these words of M. Csikszentmihalyi — 
with one exception. The reasons are not 
at all “unclear” — they are a result of the 
security drive of man. I will demonstrate 
this in a moment, but would first like to 
describe the results of Csikszentmihalyi. 

To find out why certain activities are 
carried out with intense pleasure, in spite 
of exertion and risk, Csikszentmihalyi 
questioned passionate mountaineers, 
chess players, basketball players and sur- 
geons. First I will repeat some of the 
commentaries from mountaineers: 


“One of the finest experiences in climbing 
consists of the possibility of finding out each 
individual position. Each of these possesses an 
infinite number of possibilities for equilibrium. 
It is really fantastic to work out the best of 
these, both in relation to the present and to 
the next position”. “You try and try till you 
find a solution”. 


The mountaineers answered the question 
if they thought climbing dangerous 1.a. as 
follows: 


“Climbing is only dangerous if you climb dan- 
gerously”. “Very rarely. Now and again I do 
something that is dangerous. However mostly 
I think of safety when I climb”. “To some ex- 
tent you decide the degree of danger for your- 
self”. “Not really, most happens as the result of 
ignorance. The better you are as a climber the 
better you can judge the results at any mo- 


ment”. 


Only a single informant mentioned the 
danger itself as the actual stimulus, al- 
though its presence was certainly recog- 
nized. Questioning chess players, sports- 
men and dancers i.a. lead to similar re- 
sults. 

Csikszentmihalyi describes this “par- 
ticular dynamic state”, the holistic feeling 
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of being totally involved in an activity, as larity of hese experiences in the Most hen h 
“flow”, What is decisive, is that humans parate areas such as climbing, Side AK 


devote themselves to the flow experience 
for its own sake and not for connected ex- 
ternal rewards. Csikszentmihalyi writes, 
“No one has ever heard of a painter who 
packed away his brush after the comple- 
tion of a picture. In most cases he is 
hardly interested in the completed pic- 
ture, And which scientist has felt himself 
so rewarded by a discovery that he has 
stopped his research? The attainment ofa 
goal is important to prove your own 
achievement, but it is not in itself satis- 
fying. What keeps us going is the expe- 
rience of acting beyond fear and boredom 
— the flow experience”. 

The author describes the essentials of 
the flow experience as follows: It must be 
possible to master the task. Flow only oc- 
curs when the subject is capable of car- 
rying out the assignment. Flow demands 
the concentration of attention on a re- 
stricted field. The aim of the flow expe- 
rience it itself. 

Csikszentmihalyi describes the flow ex- 
perience in great detail, but he can offer 
no explanation for it. The reason for this 
is that he does not recognize the flow ac- 
tivity, as instinctual, as being directed by 
the security drive. In fact flow arises 
through the (pleasurable) dismantling of 
insecurity and the renewed perception of 
or search for security. It is exactly for 
this reason that flow moves between fear 
and boredom, between too much and too 
little insecurity. At one place in his book 
the author describes exactly this: “Uncer- 
tainty means that flow is possible, while 

absolute certainty is static, dead, does not 
flow... “The observation that climbing 
always offers something new is in keep- 
ing with this. 

The fact that flow is connected to an in- 
stinctive drive explains not only the simi- 


2/1992 UNIVERSITAS 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


games and work, but also the EX perie v feel 
of flow in a larger context. The ha ve lee 
rience then appears to be a conc A ai 
instinctive event, which is also 2} shou 


fou i er 
exploration and problem solving, abel Every 


> isks toc 
a less condensed form. i. ki 
{chink ; 

1 
iy First. 
The Five Risk Factors | iati 
(Fear 1s 


From the drive for security one can; 


: € nature «€ 
duce what I would like to call the si tha 
: “This 
ty-risk law: the greater the feeling of: 
y 5 eeling ofi remove’ 


curity, the greater the risk. Someone Weve in 
feels more secure than others has to and “i 
a greater risk to find insecurity. WelThere s 
children jump down from a wallt 
mostly do this at the limit of their fet 
of security. Then older or particularly 
letic children go further than smaller) 


1 


day wh 


scopes 


1 Secor 


: ; Most 
less athletic. We therefore see that 
themsel 


subjective risk generally does not) 

: i -p ronge 
crease. When a skilled mountaineer t ia this 
les a very difficult climb he feels A a 
greater (subjective) risk than a beg dont a 
does with an easy climb. E oie 

In fact then the subjective risk i$$ i 
greater, but the objective is. Som. 
climbing a difficult rock face is object ae 
more at risk than someone walking) Ur 
mountains. Someone riding 4 ma Pk 3 
risks objectively more than a cat © | al i 
Something more becomes clear, 0| i7 0 


ae o com’) Mose 
that the objective risk has tw m 


yof 
nents — the objective probability i tak 
and the deleterious effects 
makes a great difference if 3 
the depths while mountaineeni"g n 
your bottom while doing t° 
axle”, e 
Normally the security-risk law f 
panies us safely through life. afe 
child only explores when it feels a 


the mother. The adult only rake’ 


va 
you all ¥ 


Digitized by ANP Samaj Foundation Chennai and eGangotri 139 


ehavioural Biol 


ogy A caassssaŘaassssssssstl 


— 

ma he feels “up to it”. However there 

g Ae 0 dangers in this law, namely when 

A Sod ‘ 

en are fel too safe — when our feeling of se- 
Ch ae . 

low el ty is greater then the circumstances 
euri 

Cente should allow. f 

founi! Fyeryone knows cases in which one 

s albei asks t00 much. Can we enumerate them? 
tin AN Teur rae 
| think so. Five risks factors are decisive: 


|, first factor: be 
| rational Avoidance of Fear. 
lpr is related to insecurity, so in the 
hea mure of things a does 1 ue risk. 
fan wes however can mga x hen = e ear 2 
§ o emoved by imaginary security, if you be 
Cone i feye in higher powers which repel evil 
as tosl nd which watch over and protect you. 
ty. Wa There are said to be politicians even to- 
wall thay who base their decisions on horo- 
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catastrophically wrong. Such mistakes 
can cost millions of lives. 


a Fourth factor: Boredom. 

It is well enough known that boredom 
causes people to look for quarrels, to race 
with the car or even to commit theft. But 
why is this so? The security drive ex- 
plains it: boredom is the lack of insecu- 
rity! Security is complete; everything is 
known, stored, accustomed; you know 
the surroundings, the people, the daily 
life. So you are driven to the new, un- 
known, insecure. What do we do now? 
Where is something happening? The urge 
becomes irresistible. Finally you lust for 
everything that is new and any risk is ac- 
ceptable. The drive demands satisfaction. 


a Fifth factor: Pleasure. 

It is not only the pleasure in curiosity 
which leads to risk; pleasure of any sort 
is a risk factor. When sexual pleasure 
beckons many people are ready to risk 
disease or even death. Pleasure in aggres- 
sion too can seduce to increased risk, for 
example when overtaking on the motor- 
way or in general when beating rivals. 
From an evolutionary point of view mo- 
derate risk for sexual or aggressive pleas- 
ure is certainly reasonable. He who dares 
nothing, wins nothing — certainly, but 
please in moderation. He who strives for 
pleasure and avoids its natural inhibitor, 
fear, takes an uncontrolled risk. This high- 
est level of risk is the basis of our risk 


taking society. 


Risk Behaviour in Everyday Life 


If we recognize our security drive and the 
law of risk we can understand our daily 
tisk behaviour better and also the mis- 
takes which we make every day. For 
example, let us look at the world of work. 
A nervous worker does not explore but is 
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continually occupied with restricting or 
removing insecurity. A worker can only 
be energetic, creative and innovative if he 
is in a secure environment, with a secure 
job and is not continually harassed by his 
boss or by excessive demands. Good, 
some will say, but how then does it hap- 
pen that workers with high security, such 
as civil servants, are by no means always 
risk takers, or creative or innovative? The 
answer is simple: They often have no op- 
portunity for this in their work. Security 
at work means searching for something 
new, so stimuli for curiosity must be of- 
fered all the time. If no new stimuli, no new 
tasks are offered to the secure worker, 
then he will look for risk in his spare time 
and will go on adventurous journeys or 
look for some other sort of adventure. 

The results of behavioural biology also 
divulge new aspects in other areas: Is the 
law of risk also valid for marriage and 
partnership? Is too much security in part- 
nership boring? Does boredom lead to 
extramarital affairs? Konrad Lorenz once 
said that modern man misses adventures. 
Does modern man feel too secure? Is our 
prosperous society becoming a boredom 
society? Is our society “unstimulated” ? 

For however important the conse- 
quences of the law of risk in everyday life 
may be — the global and total risks of our 
time are even more important. How 
could it come to this and how do we 
react? 


Total Security — Total Risk 


Because of his ability to reflect man is the 
only being who is conscious of the per- 
petual insecurity of life. A misfortune can 
happen at any time; a disease can develop 
or death can occur — either one’s own or 
that of a loved one. Man knows that there 
is a future, but he does not know what it 
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However much we are silent about, ig- 
nore or accept the total risks — those who 
have recognized their full significance feel 
themselves, analogously to the passenger 
on a racing motorbike of which the driver 
believes in a guardian angel, like passen- 
gers on spaceship earth, which is steered 
by people who imagine themselves in 
safety. The “secure” endanger the “inse- 
cure”! 


Safety in Nature, Risk in Culture 


We now see the cause of the risk society. 
We have made serious errors in dealing 
with the security drive; we have sought 
security in belief, in science and in tech- 
nology instead of in our natural environ- 
ment and in our own nature. We have per- 
verted the evolutionary process of win- 
ning security, that is the exploration of 
the surroundings. We have achieved 
spiritual security but annihilated the envi- 
ronment; we have idolized culture but de- 
stroyed nature. 

The consequences are clear. We must 
deal differently with the security drive; 
we need security in nature to survive; we 
need risk in our culture to satisfy the se- 
curity drive. 

Security demands insecurity and the se- 
curity drive can be satisfied in no other 
way. Just like the satisfaction of other 
drives the satisfaction of the security 
drive is an evolutionary necessity and 
thus a dictate of humanity. It would be 
absurd to refuse mankind something 
which evolution has granted to the ani- 
mal. 

Now one thing is clear. Insecurity may 
only be tolerated or even produced where 
the life and health of others are not en- 
dangered. In other words the risk may 
not be related to the natural environment, 
but “only” to the spiritual environment of 
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culture. Karl Popper said appositely that 
it was better to let theories die than 
people. That is exactly it; non one has the 
right on the basis of an established theory, 
i.e. a dogma, to put the lives of others at 
risk. 

Is it not a fascinating perspective to see 
culture as an infinite possibility to create 
ever new uncertainty and to remove this 
pleasurably? 

It is not instincts which endanger man, 
but if he deals with them unreasonably. 
However it is really feasible to deal with 
our drives in a reasonable or cultivated 
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Most paleobiologists of the opinion that 
inthe course of the earth’s history the living 
yorld has suffered from several mass extinc- 
tions and catastrophic crises. The so-called 
Impact Hypothesis proposes that these 
crises were caused by cosmic events which 
kad to the destruction of life. What should 
we think of this? What has been established? 


Natural catastrophes which destroy all life 
on earth are one of the oldest myths. This 
either at the end of the world, as in the 
Germanic twilight of the gods, or in the 
Christian myth of the last days, or is seen 
san intermediate event, as in the epic of 
mens or in the biblical deluge. In any 
ik € origin of these prescientific tales 
Hee and ancient world of saga 
$ T antasy should be seen in a pri- 
rdial and uncritical imagination. 


Ti 
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ne Scientifically based catastrophe 

omens be seen as the Cataclysm 
Botanical os de Cuvier of the Paris 
that sever, ace (1812). It had struck him 
ttcognized really abrupt changes could be 
Vertical se in the fossil fauna within the 
explain t quence of the layers of rocks. To 
World: €se changes de Cuvier assumed 
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What is the evidence? 


Heinrich Karl Erben, Bonn 
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lead to the sudden elimination of the exist- 
ing fauna, which was then replaced by the 
rapid immigration of animals of other 


types. De Cuvier thought that he had de- 
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monstrated three or four of these cata- 
clysms in the history of the earth. How- 
ever his epigone Alcide d’Orbigny reckon- 
ed with not less than twenty nine and the 
Heidelberg geologist Heinrich Georg 
Bronn with at least twenty five to thirty. 
The Cataclysm Theory did not last for 
long. Twenty years later Charles Lyell’s 
Principle of Uniformitarianism* became 
established, according to which all occur- 
rences and processes in geological time 
should be assessed by earth scientists on 
the basis of present day analogies. This 
meant the end of catastrophe theory, as we 
know that present day catastrophes are re- 
gional at the most and never world-wide. 
Nevertheless one phenomenon remained 
problematical and has not been totally ex- 
plained even today: the mass extinctions 
at times of the so-called “faunal breaks”. It 
really does seem that several times in the 
course of the earth’s history very large 
parts of the fauna have abruptly vanished 
throughout the world, so that the concep- 
tion of global natural catastrophes re- 
mained in the earth sciences, at least in 
this connection. 


The Neocatastrophism 
of the Grandsons 


Earlier explanations of mass extinctions 
of prehistoric animals were always based 
on ecological factors, which were solely 
terrestrial. This changed with the start of 
the era of space travel and of nuclear wea- 
pons, which provided fertile ground for a 
neocatastrophism based on extraterrestrial 
events. This was the period of the first at- 
tempt to explain geological mass extinc- 
tions with cosmic causes. Initial theories, 
assuming a supernova near the earth, were 
soon superceded by the so-called Impact 
Hypothesis, which has earned interna- 
tional attention. 
The Impact Hypothesis * assumed that 
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inal he Impact Hypothesis is based on one 
hae te min argument and a series of additional 
tS imp, fications from the a A of em- 
wide a pirical findings.° These are all based on the 
or thej siuation at the so-called cretaceous/terti- 
ay boundary (“C/T”), in other words on 
the sedimentary rocks deposited at the 
| change from cretaceous to tertiary time. 
This was at the same time as the mass ex- 
jinction said to have been suffered by the 
ammonites, the dinosaurs and many other 
‘gnimals. The Impact Hypothesis was then 
generalized to include faunal breaks at 
other times. 

The main argument of the Impact 
Hypothesis is based on the finding of a 
nig striking geochemical anomaly in many dif- 
a ferent regions of the earth in the thin inter- 

| mediate layer between cretaceous and ter- 
tary deposits. The striking enrichment 
vith iridium and osmium was characteris- 
te. As on the one hand there was no 
known process on earth for the enrich- 
‘| ment of these two elements, and on the 
ae they were known to occur very 
i y in certain meteorites, this 
ter " Momaly was seen as a proof of the cosmic 
a igin of the material deposited. The fol- 
cS Y Wa: observations in this intermediate 
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widespread fires, evoked by the impact of 
the asteroid. 

m Grains of quartz with crossed lamel- 
lae deformation, which are an unambigu- 
ous shock structure after impact of a me- 
teorite. The total argumentation seemed to 
be really plausible and convincing, which 
lead to its almost enthusiastic acceptance, 
not only in the press, radio and television, 
but also by experts. Critics, however, 
mostly paleobiologists, who advised cau- 
tion received little attention. 


Additional ad hoc Hypotheses 


Two American paleontologists developed 
an extension of the Impact Hypothesis, 
which one migbt call the Hypothesis of 
the Periodicity of Mass Extinctions.” On 
the basis of the statistical frequency of the 
extinction of marine animals in the various 
epochs of the mesozoic and neozoic eras 
of the earth they convinced themselves 
that the phenomenon of mass extinction 
of fauna had been repeated every + 26 mil- 
lion years. Following this some astronom- 
ers created the so-called Hypothesis of the 
Astronomical Clock.’ They assumed that 
the sun is accompanied by another star 
which is still unknown and which they 
gave the meaningful name of “nemesis”. 
They inferred that this hypothetical mes- 
senger of death has an extremely eccentric 
orbit. At regular time intervals it passes 
through the equally hypothetical Oort 
cloud and causes a shower of meteorites of 
all sizes up to asteroids to rain onto the 
earth and the other planets. This is said to 
happen every + 28 million years, which is 
more or less in agreement with the alleged 
mass extinctions. Now it must be said that 
the statistical basis of the periodicity of 
mass extinctions has often been doubted. 
The latter hypothesis therefore must be 
rated as controversial. However hardly 
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Schematic representation of the “Hypothesis of the Astronomic Clock” (see text). 


any one takes the Hypothesis of the Astro- 
nomical Clock seriously any more, as this 
has also been contradicted by astro- 
nomical evidence. 


Disillusionment and Scepticism 


As already mentioned, the Impact 
Hypothesis initially met with almost 
euphoric agreement from many experts 
and is still supported by many geologists. 
However in recent years more and more 
voices have expressed doubt and scepti- 
cism. Firstly there is the insistent question 
of the localization of the crater of impact 
which must have arisen at the time of the 
C/T boundary. The initial and evasive 
answers were that it is presumably to be 
found somewhere under the present 
oceans or that it was later swallowed in 
one of the subduction zones and thus an- 
nihilated.? After this there was talk of the 
Manson Crater in Iowa. While it seems to 
be correct that the age of this really does 
correspond to the C/T boundary, its di- 
ameter of only 35 kilometer is much to 
small to be accommodated to the Impact 
Hypothesis. More decisive than this are 
findings in recent years which have ve 
greatly impaired the strength of the main 
argument and of the additional indications 
for the Impact Hypothesis.” 
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ago). For the first three of these the Impact 
Hypothesis is generally no longer discus- 
sed; I have attempted to show how 
problematical it is in the case of the C/T 
boundary. It only remains to discuss the 
possibility that world-wide catastrophes 
of another type occured. 

Even in this connection the discussion 
of the faunal break at the C/T boundary is 
useful. The accumulation of extinctions of 
certain groups of animals and the demon- 
stration of a connected ecologically based 


| 
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lly identified are still worth discus- 
sing. With these I mean the faunal breaks 
athe end of the Ordovician (about 450 
| that ti million years ago), at the time of the 
ot four) Upper Devonian (about 375 million years 
ne Mee 90), at the Permo-lriassic boundary 
y disut\ahout 250 million years ago) and at the 
edbyèlC/T boundary (about 65 million years 


as wo 
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stress do clearly indicate a world-wide and 
temporary change in environmental con- 
ditions. But was it of a kind that would be 
described as catastrophic from the anthro- 
pocentric point of view? Several obser- 
vations are speaking against this: 

— A whole series of groups of animals, 
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such as the mammals and birds and some 
reptiles (surprisingly also the dinosaurs 2) 
survived the putative stroke of fate. 

— There were admittedly shifts in the 
spectrum of terrestrial plants, but very few 
extinctions. 

— A closer stratigraphical study showed 
that the mass extinction of animals was 
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ween these factors then caused a de- 
\monstrable, transitory and moderately 
intense change in climate, which then 
‘jaffected the global fauna through highly 


jomplex ecological chain reactions. 
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...and Our Ecological Crisis 


Other paleogeographic constellations 
and factors may have played a decisive role 
mthe case of the other faunal breaks. But 
these cases too there seem to have been 
to events which were really disastrous 
Me fom our point of view. More exactly, 
per seems to be no real justification for 
è i a Neocatastrophistic interpretation of 
€ faunal breaks in earth history. 
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namely our own, which ruthlessly claims 
all available living space. During this 
Process resources are exhausted by exces- 
sive use and the natural environment is 
irreversibly ruined by pollution. 

Anthropogenic destruction on a global 
scale which damages the sea and even the 
world climate has never occurred before in 
the history of the earth and is genuinely 
unique. Thus it can be predicted that this 
first real mass extinction will proceed in 
the future, unless it is stopped by one of 
two alternatives. Either the Biospecies 
Man returns to the “Principle of Responsi- 
bility” (Hans Jonas) or he brings about his 
own suicidal extinction. 


English Translation by R. A. Yeates 


1 Cuvier, G. de: Discours sur les révolutions de la face 
du globe et sur les changements qu’elles ont produit 
dans le règne animal. Paris 1812. — 2 Lyell, C.: Prin- 
ciples of Geology. London 1830. — * Schindewolf, 
O.H.: Neocatastrophism? (Neokatastrophismus?) 
Zeitschr. deutsch. geol. Ges. 114, 430 (1963); Russel, 
D.A./Tucker, W.H.: Supernovae and the extinction of 
dinosaurs. Nature 229, 553 (1971). — * McLaren, D.: 
Bolides and stratigraphy. Bull. geol. Soc. Amer. 34, 
313 (1983); Alvarez, L. W/Alvarez, W./Asaro, 
F/Michel, H. V.: Extraterrestrial cause for the Creta- 
ceous-Iertiary extinctions. Science 208, 1095 (1980); 
Hsü, K. J.: Terrestrial catastrophe caused by cometary 
impact at the end of Cretaceous. Nature 285, 201 
(1980). — * For further literature cp.: Erben, H. K.: 
Faunal mass extinctions by eccocatastrophes? Journ. 
Paleont. Soc. Korea 1,1 (1985); ibid.: Chapter on 
“Neocatastrophism” („Neokatastrophismus“) _ in: 
Evolution, Seven Decades after Ernst Haeckel. (Evo- 
lution, sieben Jahrzehnte nach Ernst Haeckel.) Stutt- 
gart 1990. —  Racemic isovaline and alpha-aminoiso- 
butyric acid. —7 Raup, D. M./Sepkoski, J. J.: Periodic- 
ity of extinctions in the geological past. Proc. Natl. 
Acad. Sci. USA 81, 801 (1984). — * Davis, M./ 
Hut, P./Muller, R.A.: Extinction of species by 
periodic cometary showers. Nature 308, 715 (1984); 
Whitmire, D. P./Jackson, A. A.: Are periodic mass ex- 
tinctions driven by a distant solar companion? Na- 
ture 308, 713 (1984). —? The expression “subduction 
zone” means the edges of continental plates which, 
during the “drifting” of these plates are pushed under 
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the edges of a neighbouring plate and thus “swallo- 
wed?, Gpr Ref. 5 and i.a.: Archibald, J. D./Cle- 
mens, W.A.: Late Cretaceous extinctions. Amer. Sci. 
70, 377 (1982); Hallam, A.: Asteroids and extinctions, 
no cause for concern, New Sci. 104, 30 (1984); van 
Valen, L. M.: Catastrophes, expectations, and the evi- 
dence. Paleobiol. 10, 121 (1984); Jaeger, H.: The 
Faunal Change at the Mesozoic/Kenozoic Transition 
— a Sceptical Examination. (Die Faunenwende Mezo- 
zoikum/Känozoikum — nüchtern betrachtet.) 
Zeitschr. geol. Wissensch. 14, 629 (1986). — " Ecologi- 
cal stress has been demonstrated for example by the 
extreme frequency of pathological phenomena in the 
calcareous shell of dinosaur eggs. This is clearly due 
to disturbances in hormonal metabolism: Erben, 
H. K./Hoefs, J./Wedepohl, K. H.: Paleobiological and 
isotopic studies of eggshells from a declining dino- 
saur species. Paleobiol. 5, 380 (1979). — 12 Dinosaur 
remains have been found in the Old Tertiary in the 
Provence, cp. Erben, H. K./Ashraf, A. R./Krumsiek, 
K./Thein, J.: Some dinosaurs survived the Cretaceous 
“Final Event”. Terra cognita 3, 211 (1983). Moreover 
they also occur in New Mexico (San Juan Basin), Peru 
(Laguna Umayo), Argentinia, India (Maharashtra, 
Gudjerat) and probably in eastern China. — "° The 
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tute of the University of Göttin- 
gen, the head and initiator of 
the international research proj- 
ect, this thesis, which has mean- 
while been proven for the most 
part, is one of the most signifi- 
cant research results. Particu- 
larly, scientists from the United 
States, for example the geolo- 
gist Walter Alvarez and the nu- 
clear chemist Frank Asaro have 
carefully compiled the evidence 
for the impact theory, which 
was long in doubt. 
This caused many scientists to 
believe that extraterrestial bod- 
ies were also responsible for 
other events which have in- 
fluenced the earth’s develop- 
ment. But this has not been cor- 
roborated to date. On the con- 
trary: very earthly reasons 
could always be found to ex- 
plain them, such as the Ice Age, 
warming of the climate, or 
changes in the oceans’ currents. 
In most cases, however, a single 
spectacular cause does not suf- 
fice to explain mass extinction. 
As a rule, processes began be- 
forehand which imperceptibly 
changed the ecosystem and 
suddenly peaked in a catastro- 
phe. This is also true of the 
“Kellwasser Event,” named for 
alittle valley in the Harz Moun- 
tains. There geologists discov- 
ered the traces of a geological 
drama which later proved to be 
not just limited to the area. Wal- 
liser was one of the first to disc- 
over corresponding geological 
formations on his travels in 
various countries. 
The Kellwasser Event began 
about 365 million years ago, 
with temperature fluctuations 
and first freezing when the con- 
tinents and connecting water- 
ways gradually shifted as a re- 
sult of the drift of the litho- 
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spheric plates - which is still 

going on today. More and more, 
the chemical composition and 

the entire current system of the 

world’s oceans were changed. 
Layers of cold water containing 

little oxygen rose to the top and 

replaced the warm layers rich in 

life-giving oxygen. Finally, the 

entire ocean reached the stage 

of biological collapse which 

meant the demise of the living 
environments and ecosystems 

of more than half the animals. 
Geochemical analyses of rock 
samples of the Kellwasser sedi- 
ment, as performed by Dr. 
Eberhard Schindler of the Uni- 
versity of Göttingen, confirm 
this. Layer for layer, the Ger- 
man geologist examined these 
extremely old rocks, thus re- 
vealing the events of that time. 
At the end of his work there 
was a list of the extinct species 
and the survivors. On the up- 
permost, dark borderline layer 
to the light, younger limestone, 
more than half of all the species 
of the time, predominantly 
micro-organisms, can no lon- 
ger be found. This is true, for 
example, for the biothermal 
(clearly protruding) reefs which 
were mostly built by corals. 
With them a highly developed 
biotope disappeared. Almost 
identical evidence of this event 
can be found on nearly all con- 
tinents. 

The research results suggest 
that these “episodes of mass ex- 
tinction were more common 


than has been hitherto belie- 
ved,” as Walliser puts it. There- 


fore it is wrong to interpret this 


periodically occurring mass ex- 
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taract: a Collapsible Lens 


only 3 mm long is enough these days to re- 
nce-feared grey cataract for good. New artificial len- 
ne hand and the use of ultrasonic and laser technol- 
ther have made this quality advancement possible, 
ks to which apprehension about the risk of infection after 
further reduced. First attempts to 
surgery were already undertaken 


istry has been able to replace it. 
The smaller the surgical inter- 
vention, the more sparing for 
the patient: for this reason, the 
hard core of the ocular lens is 
no longer removed in one piece, 
but is first disintegrated with 
high-energy ultrasound. The 
fragments are then removed by 
suction or rinsing. This enables 
the incision in the eye to be 
limited to a tiny three millime- 
ters. Of course, perfecting the 
method requires an artificial 
lens which can be implanted 
through such a minimal open- 
ing. In this way infections, 
which affect every thousandth 
patient and can lead to blind- 
ness, could be further reduced. 
In solving this problem, Drae- 
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ger and Guthoff have gained ex- 
perimental and clinical experi- 
ence with lenses made of elastic 
silicone caoutchouc which are 
collapsible and don’t re-open 
until after implantation. 
Thanks to the particular prop- 
erties of the material, they “re- 
member” their original form 
precisely on re-opening. Pos- 
sibly, the scientists hope, this 
could solve another post-oper- 
ative cataract problem. The bet- 
ter the anterior chamber is 
drawn taut by the lens, the less 
often a post-operative cataract 
is formed. This is indicated by 
clinical studies and animal ex- 
periments. 
A post-operative cataract OC- 
curs when the anterior cham- 
ber, which was still clear during 
the operation, clouds up after- 
wards. After all, this phenome- 
non occurs with about 40 per- 
cent of the patients under 50 
butbecomes rarer with increas- 
ing age. Nowadays this further 
sight impairment can be re- 
moved very quickly: with the 
high energy of a laser, the ante- 
rior chamber is penetrated at 
the points which incidental 
light must transverse. With this 
procedure, which can even be 
performed on outpatients, vi- 
sion is usually immediately re- 
stored. 
A particular capability of the 
human eye has thus far not 
been imitated by the best-made 
artificial lens: healthy eyes au- 
tomatically focus on the object 
they are looking at; but for im- 
plants the range of focus is de- 
termined once and for all - 
usually, and sensibly, beyond 
the close-up range. Experi- 
ments with several focal points 
ground into the lens for the pa- 
tient to use as required are con- 
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troversial in ophthalmology be- 
cause of a disadvantage inher- 
ent to its design: the visual 
range is by necessity surround- 
ed by unfocused areas, thus im- 
pairing image contrast. 

A new development could 
solve this dilemma, even if its 


large-scale application still 


Spectrum 


seems far off in the future. In 
the anterior chamber cleansed 
of cloudy fluid, a substance is 
filled which refracts the light 
just as the removed lens did. In 
this way, natural vision can be 
preserved, including focusing 
adjustment at various distan- 
ces. 


New Technology for Electric Automobiles 
The Rail Goes Along for the Ride 
(saw). The high environmental stress caused by the exhaust of 


internal-combustion engines, particularly in densely popu- 
i Iden 
lated areas, has long moved engineers throughout the world to 


look for more environmentally beneficial alternatives. Elec 
drive systems, as promising as they are, have thus far proved 


have too many disadvantages. At the Hannover Trade Fair, a 
new technology for electrically powered vehicles was presented 
which until now has only been feasible with vehicles on rails. 


Not only has the lack of light- 
weight, powerful batteries ham- 
pered the development of elec- 
tric automobiles hitherto. The 
problem of the mechanical 
transmission of engine power 
to the wheels has not yet been 
solved to satisfaction, either, so 
that up to now one was content 
with simply replacing an inter- 
nal-combustion engine with an 
electric motor, but leaving the 
transmission, clutch, and brake 
systems as they were. In this 
way, some important features 
of the electric motor were not 
taken advantage of. 
The new contact-free electric 
drive, for which Professor 
Klaus Hofer of the Bielefeld 
Professional School (Fach- 
hochschule) has a patent pend- 
ing, utilizes a principle which is 
in use in magnetic-levitation 
trains such as the “Transrapid.” 
In contrast to a cogwheel train, 
which “hand-over-hands” its 
way mechanically along its rail, 
the maglev train has no contact 
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with its rail. The power trans- 
mission is performed “by an in- 
visible hand,” i.e., by magnetic 
fields. Along the coach, spools 
are mounted inside, through 
which rotary current flows. 
When current flows through 
one spool, a magnetic field is 
produced there. By virtue of the 
particular arrangement of the 
spools, the magnetic fields pro- 
duced along the coach floor of 
the maglev train move towards 
the back. The rail is made of 
copper, but its core is of iron; 
the magnetic field on the floor 
of the coach then magnetizes a 
segment of this rail and attracts 
it. With that, a “coupling” takes 
place between the rail and 
coach. When the magnetic field 
then shifts towards the back 
through the coach, the coach is 
thrust forward = the coach ac- 
celerates. This drive principle is 
called a linear motor because - 
1n contrast to conventional mo- 
tors -no revolution takes place. 
Professor Hofer got an idea 


how this drive techng| 
rail vehicles could be i 
electric automobiles .. 
the rail were menta 
onan circle and the Coah] batterie 
ing on it were held fal eguatio! 
gues, the rail under theg) better 
would “rev up.” If wed fonal P 
imagine the circular ral; hanks 
wheel, the result js aa additior 
free electromagnetic „of wear 
drive. So all that needs il the line 
done 1s to mount little “ry contact 
the form of iron-and. 
rings on the rims of cary} 200108 
The little “coach” which ] 
: 3 A Ger 
ces the moving magnetich 
inside it is fastened to thed! (df). TH 
sis. This is all very difit endemi 
accomplish technically, kelat the L 
stance because the air ga) ceeded 
tween the “coach” and the’! caste fo 
should only be 4 mee o 
without there being any a 
But it is worth the troub 
after mounting this i 
anism, the vehicle is i 
-ansmissiomte, PoBeny 
complete: transmission | he 
even brakes as we knowt pE 
are unnecessary. For he ae 
tric motor has the mp aueen | 
advantage over the w worker. 
combustion engine th and a 
coach can not only be E 
ed by input of electrică A 
the reverse process, the , 
of the vehicle by adding y 
on the “dynamo princi 
also possible. The kin 
ergy is thus no lon 
dered” in heating YP 
linings, butis used!” 
batteries. This W m 
improvement in ent : 


: ical brak® 
cy. The ‘electrical 
— JS 0! ? 


wheel 


as ye} substan 
ly he ing the 


Normal 
tnt cast 


in thus standar 
it were. 
The electric aut? 


mobi 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


4 


| ss [s 
E he exhaust itself. Even 
Om. ces “ot 
| he a A the emission of harmful 
tee) WI 3 s, 2 
e 'pstances involved in obtain: 
ra Hels . 
tally gp the energy for charging the 
abe? included in the 


ies 1S 
E Coach | patceries : ge 
i „n, the electric drive is in 
d fast, il equation, 


er theg.) a better position than conven- 
If ye.! tonal petrol or diesel anes 
lar nals thanks to its brake bank. n 
is a c addition, it operates nearly free 
ietie yt of wear because the power of 
needs y, the linear motor 1s transmitted 


ttle ra contact-free. The development 


agneuc k 


of new high-power batteries in 
the United States which use hy- 
drogen hydrides for energy 
storage opens prospects of in- 
creasing the range of electric au- 
tomobiles to 2,000 kilometers. 
Filling up at specially provided 
hydrogen filling pumps would 
then only last a few minutes. 
Perhaps such filling pumps and 
electric automobiles will soon 
be an everyday sight on our 
streets, at least in the cities. 


Gene Regulates the Ant Colony 


dto thee (df). The life and behaviour of a species of slave-making ants 


endemic to Europe has been under study for years by scientists 


ically, feat the Darmstadt Polytechnic (TH). In their research they suc- 
e air gi! ceeded in discovering for the first time a gene which influences 
andthe’; caste formation in the ant colony but also leads to the occur- 
4 mn rence of two markedly different forms of queens. 


any cit: 
ie Normally there are two differ- 
 drivecy "t castes in an ant colony. The 
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wae Ween is much larger than a 
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sperm she receives she stores in 
a sperm pouch in her body and 
uses it for years to fertilize her 
eggs. After mating she discards 
her wings and founds a new col- 
ony. The workers never grow 
wings. They lay unfertilized 
eggs, from which only males 
can hatch. Because these have 
received no paternal genetic 
make-up, their body cells con- 
tain only half as many chromo- 
somes as those of the workers 
or queens. As the males’ only 
task is to mate with young 
queens, they are not regarded 
as a caste in their own right in 
the ant colony-they are merely 
involved in its foundation. 

Whether young queens or 
workers hatch from the queen’s 
eggs is not discernible by the 
looks of them. First of all, ant 
larvae hatch from them, which 
are taken care of by the work- 
ers. Their further development 
depends not only on hereditary, 
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but also on external factors. 
These include the quality and 
amount of food, growth factors 
excreted by the “reigning” 
queen, and seasonal influences. 
Thus, in bad times a colony will 
produce many workers who en- 
sure that the colony survives. In 
good times, on the other hand, 
expansion and the founding of 
new colonies take the upper 
hand, and more young queens 
are hatched. 

The research group headed by 
Professor Alfred Buschinger of 
the Darmstadt TH studied a 
species of ant in which for the 
first time a gene could be identi- 
fied which is involved in deter- 
mining whether an ant larva de- 
yelops into a queen ora worker. 
The scientists studied the slave- 
making ant Harpagoxenus sub- 
laevis, which founds its col- 
onies by forced conquest of the 
nest of other ant species. The 
workers of the attacked popula- 
tion are then used as slaves to 
take care of the conquering spe- 
cies’ brood. In Harpagoxenus it 
was found that in most of 
the populations studied, the 
queens looked very much like 
the workers. They were there- 
fore given the scientific term 
“intermorphous.” Populations 
with intermorphous queens 
could have “normal” queens in 
their progeny and vice versa. 
However, this could not be in- 
fluenced by any external fac- 
tors. So the researchers looked 
for a hereditary, genetic cause 
for the two forms of queens. 
And indeed, they discovered a 
gene which occurs in the ants in 
two different states (alleles), 
which they called “E” and “e.” 
Each fertilized ant egg receives 
one copy each of the gene from 
the father and mother. If atleast 
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one of these two is present in 
the form “E,” the egg can pro- 
duce “at best” an intermor- 
phous queen- this is in turn de- 
cided by food and other exter- 
nal factors. Normal queens al- 
ways have two copies of the 
gene in the “e” state. 

Professor Buschinger sees in 
the intermorphous queens by 
no means a new, third caste, as 
they perform precisely the 
same tasks in their colonies as 
“normal” queens in other colo- 
nies. In general, as regards this 
function, not the slightest dif- 
ferences could be found be- 
tween the two forms of queens: 
in length of life, mating success, 
or the struggle to found new 
colonies, the ants with differing 
alleles of the gene were in no 
way inferior. It was thus not 
clear at first what the newly dis- 
covered gene was supposed to 
be good for. 

But light was soon shed on this 
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question when ant larvae of dif- 
fering genetic constitution were 
reared under otherwise equal 
conditions. It was found that in 
this case larvae with two copies 
of the allele “e” produced many 
more queens than the (EE) lar- 
vae, which produced workers 
at a much higher rate. The fig- 
ures for (Ee) larvae were be- 
tween these two and were in 
general particularly favourable. 
From these results, the scien- 
tists concluded that the best 
chances for survival and repro 

duction are witha colony with a 
“hybrid,” intermorphous (Ee) 
queen. Half the egg cells of such 
a queen will contain the E gene 
and the other half the e gene. 
Hence, after fertilization with E 
sperm, the queen lays (EE) eggs 
and (Ee) eggs, thus endowing 
copies of both her genes on her 
progeny. The population will 
first of all -from the (EE) eggs - 
produce sufficient numbers of 
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-ing at last the ideals of freedom, equality, 


and fraternity which Christians had pro- 
chimed for two thousand years, but which, 
had never been achieved, as long as they 
were in power. Followers of the Enlighten- 
ment point out that Christian practice is far 
from being complete. But can it be said that 
the French Revolution led to fraternity 
imong free and equal men and women? Did 
tnot lead to class rule of a new kind? Did 
sae to the rule of the propertied clas- 
ant paces society and of functiona- 
a ana systems? The Enlighten- 
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Professor Carl Fried- 
rich von Weizsäcker 
was born in Kiel in 
1912. From 1929 to 
1933 he studied physics 
at three German uni- 
versities: Berlin, Göt- 
tingen, and Leipzig. 
The subsequent stages 
of his academic career 
have been as follows: 
From 1937 to 1942 he was lecturer in theoreti- 
cal physics at the University of Berlin; from 
1942 to 1944 professor of the same subject at 
the University of Strasbourg; from 1946 to 1957 
head of the Max-Planck-Institute for Physics in 
Göttingen, where he also had the title of 
„honorary professor“ of the University; from 
1957 to 1969 professor of philosophy at the 
University of Hamburg. In 1970 he was 
appointed director of the Max-Planck-Institute 
in Starnberg for research bearing on living con- 
ditions in the world of science and technology; 
and in 1971 he received from the University of 
Munich the title of „honorary professor“ of 
philosophy. Professor Weizsäcker has received 
numerous honours, including the Peace Prize of 
the German Book Trade in 1963. Among his 
publications the following may be mentioned: 
“Diagnosen zur Aktualität”, 1979; “Deutlichkeit”, 
1979; “Der Garten des Menschlichen”, 1978; 

and the article entitled “Das Schöne”, published 
in UNIVERSITAS, 1988. 
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Bahnhofplatz 4, 8130 Starnberg/Germany 
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the demand of reason to create conditions 
of civility. Kant distinguishes between le- 
gality as behaviour in accordance with 
law from morality as behaviour out of re- 
spect for the law. The law is here the dic- 
tate of reason. Behave so that the maxim 
of your behaviour could at all times be- 
come the principle of universally valid 
legislation. It can perhaps be said that this 
distinction between legality and morality 
represents the greatest progress in politi- 
cal ethics that has been made in the west- 
ern world in modern times. Morality is 
something that I must require of myself 
and observe in dealings with my fellow 
men; but it is not for me to judge the mo- 
rality of my fellow men. On the other 
hand, the legality of our behaviour is a 
matter which a secular judge is competent 
to deal with. War as an institution, that is 
to say, the organized killing of people 
having other interests than the group one 
belongs to cannot be a principle of legisla- 
tion valid for all mankind. There must 
therefore be an end to war as an institu- 
tion. 

What must we do? My earliest child- 
hood recollections go back to the year 
1915. At this time we lived in Stuttgart 
and though only two or three years old, 
I knew that something called war was 
going on. Men were out there some- 
where; it was said that they were at the 
front. A terrible thunder could be heard 
from afar. Next to the castle was a mili- 
tary hospital. One could see men with 
bandages around their heads, and men 
with only one leg moving on crutches. 
My mother wore a Red Cross Uniform. It 
was during the 1920s that I first became 
politically conscious; and this was occa- 
sioned by the conflict of the Great Pow- 
ers together with unemployment and 
marching political formations on the 
streets of Berlin. In January, 1929, during 
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Of all the conflicts of the past few dec- 
ades, the East-West conflict, that is to say, 
the conflict between America and the So- 
viet Union, was the most dangerous for 
mankind, and, at the same time, the most 
pointless and unnecessary. It is the pres- 
ent-day form of the age-old conflict for 
hegemony which has always happened in 
history in an area capable of technological, 
economic and intellectual unity. We recall 
Rome and Carthage in the area of the Me- 
diterranean Sea; the royal conflicts in 
China during the age of Confucius; and, 
in modern European history, the conflicts 
between England and France in Western 
Europe, and those between Austria and 
Prussia in Germany. Today the area of 
conflict encompasses the entire planet. To 
be sure, the ideological conflict, concern- 
ing which I shall have a few words to say 
in discussing the problem of justice, does 
have real substance; but it does not pro- 
vide a justification for war. In a conflict 
for hegemony, it provides each side with 
a pretext for having a clear conscience. 
The fact is that conflicts of hegemony can 
also be resolved by coexistence. What 
have England and France lost as a conse- 
quence of no longer waging war against 
each other? 

In this conflict America is stronger: 
definitely superior in the economic 
sphere; more advanced in technology; 
and, internationally speaking, more con- 
vincing in its ideology, despite all weak- 
nesses. Furthermore, America can achieve 
military superiority whenever it decides 
to do so. It was only in the race for arma- 
ments that the Soviet Union was able to 
keep up with America; and this was 
achieved by giving priority to armaments, 
in accordance with an old Russian tradi- 
tion. For a very long time I expected with 
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deep concern that the 1980s would be the 
time of such a war since Russian arma- 
ments would then achieve their maximum 
potential, thereby inciting America to 
begin a new armament programme. We 
owe the present movement for détente to 
the victory of sound common sense 
among the Soviet leaders. We can only 
hope that the same common sense will be 
shown in the West. 


Disarmament as the Road to Peace? 


Disarmament is now one of the pressing 
questions under discussion. I must admit 
that until now I have never believed in di- 
sarmament as the road to peace; peace is 
the road to disarmament. I have never 
seen voluntary disarmament of weapons 
that are considered militarily important. 
Were the medium-range ballistic missiles 
really so important from a military view- 
point? But what we see today is the ur- 
gent economic interest of the Soviet 
Unionin achieving reduced armament 
costs. I am convinced that this interest is 
genuine, because it is in harmony with a 
healthy self-interest. And entering into 

i negotiations is at least a step in the direc- 
Ried tion of accepted coexistence, which, ulti- 
mately, would be peace, something more 
than the long period of armistice we have 
had hitherto it. 

For the present and until the time 
comes when a sufficient degree of mutual 
confidence will have been established, 
there is something that is even more im- 
portant than disarmament, and that is the 
restructuring of armaments on the conti- 
nent of Europe for purely defensive pur- 
poses. It is today technically possible to 
develop conventional weapons, which, 
though hardly useful for aggression, are 
| extremely well suited for purposes of de- 

fence. 
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a conle cultural backwardness or to the race of 
the people living in such poverty. In what 
proportion are these various factors invol- 
| ved? 

Population growth is made possible by 
medicine, increased production, and the 
transportation of goods, in short, by the 
the So: benefits of civilization thanks to which it 
that ii no longer true that months which can- 
i Not be fed die at a tender age. But human- 
kind cannot aquire this control of its liv- 
| $ conditions and at the same time re- 
"ounce control of the number of children. 


ere, it seems to me, the most 
problem confronting man- 
and, at the same time, the one 
difficult to solve. It is a mat- 
concern to all of us. What 
> How can it be alleviated? 
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in R children as their only source of la- 
vevet ‘5 and also for security in their later 
pe lay ® Creating prosperity would see to 
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uch f lene gross national product is 
sally f aoe by the increasing population? 

a ken of capitalism maintain that the 
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to what I planned to say about the ideo- 
logical conflict. The so-called bourgeois 
revolution also aimed at freedom from 
governmental tutelage in the economic 
sphere. The doctrine of a market econ- 
omy, as developed by Adam Smith, is 
anti-authoritarian in its basic attitude. Ex- 
perience has, indeed, shown that a mar- 
ket economy produces more and better 
goods than any planned economy under 
bureaucratic management, for the simple 
reason that a market economy activates 
the intelligence and initiative of many 
more people. But the market itself does 
not distribute goods evenly; the misery of 
the workers in the early stages of modern 
industrialism is common knowledge. Karl 
Marx expected from socialism fair distri- 
bution on the economic plane and the ful- 
fillment of personal freedom on the social 
plane — about the exact opposite of the 
bureaucratic systems established later in 
his name. 


The Problem of Social Inequality 


In the industrialized nations of the North- 
west, it has been possible to mitigate the 
problem of social inequality and to limit 
dire poverty to a minority , which, how- 
ever, is now growing again (permanently 
unemployed and ethnic groups). This was 
made possible by the constitutional state, 

freedom of speech and representative de- 

mocracy together with freedom of asso- 

ciation, the right to strike, and social leg- 
islation. Nothing of the sort can be envis- 
aged for the world market unless there is 

a comparable reconciliation of conflicting 
interests on a world-wide scale. This 
would necessitate three things: 

1. the establishment and preservation of 


world peace, 
2. a system of effective international law 


3. an enforceable policy of conservation 
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of the environment achieved by interna- 
tional agreement. 

If mankind is to be saved, we dare not 
aim at anything less. If we are not to de- 
ceive ourselves, we must, of course, be 
careful not to underestimate the influence 
of different cultural traditions. 

Thus, problems seem to be surmount- 
able in all market economies controlled 
by East Asians. 

The imperative necessity of world 
peace has now become clear to us once 
again. The political authority that here 
has the prime responsibility is to be 
found in the United Nations. It is, of 
course, true that in this organization 
there is a constant tension between the in- 
terests of the powerful minority of north- 
ern countries and the largely powerless 
majority of the South. Yet the prevention 
of local and regional wars remains a com- 
mon interest. It is, unfortunately, not 
possible here to discuss other very urgent 
problems, such as the remission of debts. 
And after having spoken about the need 
for a just distribution of goods, I can here 
only mention the other equally important 
element of a just society, human rights. A 
d government that does not respect human 
F rights is afraid of its own citizens, and it 

knows why. 


The Preservation of the Environment 


The technological revolution is now 
fied bringing to completion something that 
began with agriculture and the river-val- 
ley cultures, that is to say, mankind’s radi- 
cal transformation of animate nature on 
the surface of the earth. The effects of 
technology today achieve the dimensions 

| of changes in the natural climate. Con- 
l sider, for example, the greenhouse effect 
Fg resulting from the senseless burning 
within just a few centuries of fossilized 


3/1992 UNIVERSITAS 


$ CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


aa 
substances that needed millions of, | th 
Cop e 


ries to accumulate. If asceticism m 

nouncing the use of goods that ney address 
nologically accessible, then an Te ty weizsi 
world culture has become necessary ae 
does not mean returning to cules "a 
earlier times that were plagued by i D 
erty, disease, and violence; it sae sa 
means acting in accordance with ,/ the Ch 
common sense; it means organizing: Mar 
practical application of our technolog] ration 
such a way as to give due considera! churct 
both to the consequences that we dei! therefo 
and to those that we do not. Anyonesi the Ch 
is indifferent about this matter is eith! casion 
fool or an irresponsible criminal. A. prize, t 
ciety cannot demand anything less oi! mulate 
self. use of 

We have only a few decades in whid freedo: 
do what is necessary and possible, Iı 
constitutional state it should be post 
to undertake whatever measures myi 
necessary to prevent any damage orp! 
tion caused by factors on the territor 
this state. The legal principle accordi 
which the person who causes dam 
must bear the cost can be appli 
make the pollution of the environme 
punishable offence. 4 

Taxation reform on ecological m 
ples could be still more effective. It i 
for example afford the competitive € fl 
to renewable energy sources which 
not exist at present. 

The crucial task is to achieve i 
national agreement. The effects n 
tion are worldwide, crosstg 6 
frontiers. And pollution cont? a 
country might put this countty a j 
vantage in the competition for a oft 
kets. Here we see once aga!" A 
sity of worldwide regulations; ‘ol 
means that public opinion t 
world must become aware © 
of these problems. 


n w 
| 


} ; 
OF cen The foregoing, 
y addres 
x] yeizsäc 
à casion 0 


It simpl the environ 


i! the Christ 


nizing y 
nology: 
siderat 
We dey 
Lyone p 
is cithe 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Politics and Socie 


ø article is based on the 
; delivered by Carl Friedrich von 
ker in Stuttgart in 1989 on the oc- 
f receiving the Theodor Heuss 
mio At the beginning of his address the 
rize-winner spoke as follows: 
“Justice, peace, and the preservation of 
ment constitute the theme of 
ian World Assembly to be held 
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| churches. The formulation of the theme, 
| herefore, derives from the religious, from 
the Christian sphere. In 1965, on the oc- 
asion of the first ceremony awarding the 


nal. Ay! prize, the Theodor Heuss Foundation for- 


less of: 


a which: 
sible, In 
e post 


| mulated its aims in the words, ‘the just 
use of freedom’. What does the just use of 
freedom mean, if not the establishment of 


es may! 
e OF po. 
erritory’ 
cording 
5 dani 
applied 
ronmee 


cal p 
e, It ms 
ive che 


163 


peace in justice, and the preservation of 
the natural environment in which we 
live? But freedom as the designation of a 
basic value of the human community de- 
rives from another source of our tradi- 
tions in the western world, from the polit- 
ical Enlightenment, and especially that of 
the 18th century. Today, in the year 1989, 
we remember the great outburst of hope 
of freedom 200 years ago in the French 
Revolution. Iam myself now closely asso- 
ciated with the work of the church to 
achieve peace, justice, and the preserva- 
tion of the environment. Therefore, I 
gladly take advantage of the opportunity 
to discuss these questions in the light of 
the political Enlightenment.” 


English translation by Greeley Stahl 
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From the beginning human rights have had 
a difficult time getting embodied in institu- 
tions. Whereas such ideas as the constitu- 
tional state, the belief in a God, and social 
awareness have found visible expression in 
powerful institutions — the system of jus- 
tice, church, welfare organizations, and 
social legislation — the human-rights idea is 
almost always concealed behind legal in- 
struments, political principles, motives for 
actions which are effective in a number of 
existing institutions. An institutionaliza- 
tion of human rights can only be made out 
late in mankind’s history, in the written 
constitutions of the modern era and in the 
most modern trends of international law. 


But this must not induce us to regard the 
history of human rights as a history of 
non-binding philosophical principles or 
indeed utopian dreams. Historical re- 
search shows that the idea of human 
rights can have political effects even with- 
out being institutionalized. 


The State — a Machine? 


Historians and political scientists agree 
that the modern state is characterized by 
a power apparatus. The state — a ma- 
chine! This comparison was meant to ex- 
press that the affairs of state took their 
course without friction, controllably, and 
in accordance with a programme. But 
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De philosophy» the communal legal 
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of Christianity created states which 
as 


human machines of ancient despotism. 
solely the institution of slavery, which al- 
most completely lost all significance even 
| during the Roman Empire, was a last re- 
—_| minder of the tyranny under which the 
| peoples of the Eastern Mediterranean 
| ust have languished for so long. 
ompi] The increasing barbarity of the wars 
tion, H fought since the mid-19th century and the 
cted in horrible atrocities in national and interna- 
milar w tional politics — persecution of minorities, 
n toatiracism, mass expulsion, colonialism, pur- 
| them:| es, pogroms, concentration camps, po- 
ever, litical persecution — make it difficult to 
differ with the opinion that modern tech- 
nology has provided the modern state 
with means of suppression far surpassing 
the tyranny of the pharaohs. It would in- 
teed be naive to think that modern tech- 
nology has brutalizing effects of its own 
cord. Intellectual processes must have 
jtken place which led to that turn of 
“ents. The causal connections have by 
Be Deen exhaustively studied. In 
rane nee pessimism becomes 
- One tends to think that the idea 
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rights. How can an intrastate constitu- 
tional system institutionalize something 
which will ultimately oppose the state? 
How can an international system of law 
which is in its essence a system of law of 
the sovereign states establish and main- 
tain institutions limiting the power of the 
sovereign states, thus lessening the signi- 
ficance of sovereignty and transferring 
what was hitherto the exclusive jurisdic- 
tion of the states to the jurisdiction of an 
international institution? That would be 
like taking the innermost essence of the 
states and turning it inside out. Thus, ef- 
fective protection of human rights at the 

international level is obstructed by the 

structure of international law. Since its in- 
ception, international law has at no time 

been a law of the peoples. It was con- 
ceived as the law of intercourse among 

the sovereigns and then became the law 

of that of sovereign states. This has re- 

mained thus to this day. Even today, the 

subjects of international law are solely the 

sovereign states, the international organi- 
zations founded by them, and a few spe- 
cial institutions. The individual has no di- 
rect function as a legal entity at the level 
of international law. “His” state, i.e., the 
country of which he is a citizen, acts as 
mediary. 

Here it is already clear how difficult the 
situation is for a person without national 
citizenship or an international refugee 
who no longer enjoys the protection of 
his state. All attempts to procure an inter- 
national legal status for individuals such 


as this, i.e., in the framework of interna- 


tional law, at least in this area where the 


individual indisputably has no sovereign 
state as his mediary at the international 
level, have thus far failed. The norms of 
international refugee law, which have 
been established by a great number of 
treaties in the course of more than six 
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decades, act in favour of thus affected 
individuals, but do not make them legal 


entities. 


The Dilemma of Human Rights 


This is the dilemma of human rights on 
the whole: at its present state, interna- 
tional law can obligate the states to a cer- 
tain conduct towards individuals, includ- 
ing their own citizens, but it denies these 
individuals status as legal entities in 
defence of their own rights. In particular 
treaties, the sovereign states can of course 
concede further rights. The Western Euro- 
pean states did so with the signing of the 
Convention for the Protection of Human 
Rights and Fundamental Freedoms of 
November 4, 1950, which went into effect 
on September 3, 1953. 

On December 10, 1948, the General 
Assembly of the United Nations ap- 
proved the Universal Declaration of 
Human Rights. As great as the strength 
of its moral appeal may be, it has no 
legally binding effect. In cases where it 
was at issue, the states have always 
pointed this out, and no one can prevent 
them from doing so. Since on the basis of 
its structure universal international law 
has no institutional protection of human 
rights, legal obligations can only be estab- 
lished by treaties between sovereign 
states. 

Among these treaties is of course the 
Charter of the United Nations, which 
went into effect on June 23, 1945. In sev- 
eral passages it embraces human rights. 
In the Preamble the member states avow 
their “belief in the fundamental human 
rights, the dignity and value of the human 
personality, the equality of man and 


i 
| woman.” Article 1, section 3 declares in- 
| | ternational co-operation for the purpose 
T of “promoting and encouraging respect 
f | 3/1992 UNIVERSITAS 


for human rights and for fy 
freedoms for all without distinction 

race, sex, lanuage, or religion” to a 
of the purposes of the United Nasa 
Article 13, which deals with the in a fa 
ual steps for promoting internatio ae ot 
operation and the codification of ; 
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> the General 4 i 
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of recommendations “assisting in therg ineal 
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wording recurs in Article 55 c in the e pred | 
meration of the economic and sot ys ad 
goals of the UN. In Article 56 the mezi human 
ber states pledge to “to take joint ands ually 
arate action in co-operation with t| Coven: 
Organization for the achievement of t} ad th 
purposes set forth in Article 55.” J omic, 
However, the Charter’s commentatt were s 
have for the most part arrived at the | sbmit 
clusion that as far as human rights# They y 
concerned, the UN Charter only cons ther d 
declarations of principle which ar? thea 
legally binding. The member states # JA 
only vaguely obligated to do somet Te 
to assure that human rights are resp“ nited 
and realized without stipulating " de i Tati 
what should be done and what fe aL 
rights are involved. This is precisely ™ Nine 
the Universal Declaration © wil a 
Rights of December 10, 1948 15 ou 
cant. It enumerates the human ee adgs 
UN Charter had in mind, deina tal, a 
and confirms that the member i + 
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Adamen, a disappointment te all who had 
a gS d on the UN’s swift intervention 
ai t feld. But this also encouraged the 
z Pos of the human-rights idea to 
e indi i further steps without delay. It had 
tional pen obvious from the start that the Uni- 
of intend gsal Declaration could only be the be- 
neral 4} sinning. Further possible steps were: 1) 
Vities ġ| poral pressure through further recom- 
ing do gendations; 2) legal obligation by multi- 
n the rel jyeral treaties; 3) authority of interna- 
ndamens| yonal bodies and organizations to issue 

tion asy directives. 
Thesr| The second step had already been pre- 
n the en} pared before the Universal Declaration 
nd soéi| yas adopted. Already in 1946, work on a 
the mec} human-rights covenant was begun. Even- 
it andspynally there were two: the International 
with è Covenant on Civil and Political Rights 
ent of t}and the International Covenant on Eco- 
j,” wmic, Social, and Cultural Rights. Both 
mentite were signed on December 19, 1966 and 
at the submitted to the ratification process. 
rights # They were to go into effect three months 
y conti ter deposition of the 35th certificate of 
h ate} ntfication. It was ten years before this 
states “| ndition was fulfilled. The fact that of 
somelts te then over 150 member states of the 
respet United Nations not even 35 were willing 
g in dee} ratify the UN human-rights covenants 
jat hu “ten years, should make one pause to 
cisely! Mnk. The covenants went into effect in 
f Hut ey and March, 1976, respectively. As 
so S cy 81 states have acceded to the 
ole a Civil and Political Rights 
él, and eae Covenant on Economic, So- 

l tural Rights. 
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28 of the Covenant on Civil and Politi- 
cal Rights, a Human-Rights Committee 
has been established, but its authority has 
been so narrowly limited in favour of sov- 
ereignty of the states that it can scarcely 
be regarded as a control body which is 
capable of functioning. Apart from the 
functions of informationgathering and 
reporting, its main task is to seek an 
“amicable solution to the matter” in cases 
of alleged human-rights violations. In the 
Covenant on Economic, Social, and Cul- 
tural Rights a system for filing reports is 
all that is provided. 

But it would be unfair to judge the 
achievements of the UN in the field of 
human rights solely by the Universal Dec- 
laration and the two human-rights cove- 
nants. As an organization, the United Na- 
tions has not only continued the work of 
the League of Nations in areas involving 
the protection of human rights, such as 
the previously mentioned rights of inter- 
national refugees, but has also taken 
many new initiatives. Take, for example, 
the Convention on the Prevention and 
Punishment of the Crime of Genocide of 
December 11, 1946, the Convention on 
the Non-Applicability of Statutory Limi- 
tations to War Crimes and Crimes against 
Humanity, and the Declaration on the 
Elimination of All Forms of Racial Discri- 
mination of March 7, 1966, to name only 
a few of the multilateral treaties. 

Moreover, the activity of several bodies 
and special organizations of the UN in- 
volves individual human rights. Examples 
are the Trusteeship Council, the Eco- 
nomic and Social Council, the UN High 
Commissioner for Refugees, the Interna- 
tional Labour Organization. However, 
there is no special organization for 
the protection of human rights. The idea 
of a High Commissioner for Human 
Rights on the model of the High Com- 
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missioner for Refugees has been under 
discussion for some time inside and out- 
side the UN, but the prospects for its 
practical realization continue to be dim. 
Sovereignty continues to hold sway. It 
seems intolerable to the states that an 
international authority should oversee the 
way they treat their own citizens. In other 
words, international protection of human 
rights has yet to cross the threshold of 


sovereignty. 


No Legally Binding Effect 


The Final Communiqué of the Helsinki 
Conference on Security and Co-oper- 
ation in Europe (CSCE) signed in Au- 
gust, 1975, has not altered this fact. It is 
not a treaty of international law, but 
merely the final communiqué of an inter- 
national conference containing certain de- 
clarations of intent. These declarations 
have no legally binding effect. Reproach- 
ing a state for violating the CSCE final 
communiqué is thus insignificant from a 
legal standpoint. It does not amount to a 
reproach for breaking the law. The CSCE 
final communiqué could thus not think of 
establishing a control authority. The con- 
tinuation of CSCE conferences, at which 
human-rights issues are discussed, only 
amounts to a negotiating forum and is 
not an institution for the protection of 
human rights in the legal sense. This is 
not to detract from the political and 
moral value of a forum of this kind. But 
one should be careful not to misjudge its 
legal status. 

Real progress beyond universal interna- 
tional law has been achieved by the Euro- 
pean Convention on Human Rights. It 
| has established the foundations for a 
i i system for protecting rights that is first of 
ai all integrated in the organization of the 
% Council of Europe as a whole and in ad- 
i 
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States on November 22, 1969, in which 
the states of North, Central and South 
America take part. It, too, has established 
two control bodies: the Inter-American 
Commission on Human Rights and the 
Inter-American Court of Human Rights, 
with which likewise only the signatory 
states and the Commission may lodge 
complaints. The Court began its activ- 
ity in 1981. 

Thus, the sum total of more than 60 
years of activity of international institu- 
tions for the protection of human rights 
is disappointing. But two generations 
aren’t much by the measure of world his- 
tory. State sovereignty, which has been 
the main pillar of the system of interna- 
tional law for three hundred years, cannot 
be supplanted overnight. Also, it must be 
remembered that this fundamental change 
must be arrived at peacefully. The convul- 
sions it involves give rise to major prob- 
lems precisely in a peaceful context, and 
they will require much time to solve. 

This admonishment to patience at a 
time when — as we all know — human 
rights are being ignored in many coun- 
tries of the world, must not be misinter- 
preted as an appeal for resignation. The 
great phase of upheaval in which interna- 
tional law has been since the end of 
World War I has not yet reached comple- 
tion. There is still hope that international 
law will be transformed in our time from 
a law of states to one of humanity. 


English translation by Philip Mattson 
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Multicultural might have become the “word 
of the year” for 1990 but for certain expres- 
sions regarding the Berlin wall and finan- 
cial assistance for new arrivals from East 
Germany that have gained wide currency. 
The former secretary-general of the Chris- 
tian Democratic party, Heiner Geißler; the 
first red-green multi-cultural departmental 
head, Daniel Cohn-Bendit; the Christian 
Democratic burgomaster of Stuttgart, Man- 
fred Rommel; and the Social-Democratic 
politician in the field of culture, Hilmar 
Hoffmann, among others, have all, freely 
though not always with impunity, made use 
of this apparently harmless, yet emotive, 
word. 


People in Germany now usually associate 
the idea of multicultural with food and 
eating. One writer in some brief remarks 
recently recounted some typical gastro- 
nomic experiences as follows: He had 
stopped at a forest guest-house that was 
run by Italians, whose bill of fare, how- 
ever, besides Pizza, also included Schnit- 
zel (veal cutlets). Now the cutlets were 
prepared by Indian cooks, — or were 
these cooks from Pakistan? At any rate, 
the cooks did not eat the veal cutlets that 
were prepared for guests. For themselves 
they had rice with a marvellous fragrance 
from steaming dishes, something which, 
at last, made our German potato eaters 
rather envious. 
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Rules of the Game for a Republic of Many Peoples 
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The Kebab principle 


Foreign scents and seasonings are c 
tainly welcome additions to our cll 
resources. Indeed, the kebab principle 
collage, as it were, of foods from dives 
symbolic contexts, can certainly be co: 
ceived as a model of the multiculue 
world society that is now developing. ¥ 
people who are multicultural in theire 
ing habits are usually not very talka 
and will usually prefer to digest in sit 
what they have consumed. And so Ë 
diversity somehow passes away, %5 
swallow our food with pleasure or cher 
with our teeth. 


Professor Claus Legge- 
wie, born in 1950, stu- 
died history and the 
social sciences in 
Cologne and Paris. 
Since 1989 he has been 
professor at the Justus- 
Liebig University of 
Gießen. His latest 
publications include 
„Die Republikaner, Ein 
Phantom nimmt Gestalt an“ (Pe 
tion, 1990); and „MultiKulti, Spi° ng 
Vielvélkerrepublik* (Berlin 1990): 


Professor Claus Leggewte, 
Alter Steinbacher Weg 10, 
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from East Germany, besides 300,000 
more in the first three months of 1990; 
and 120,000 seeking asylum from all over 
the world; the majority from eastern 
Europe. That almost amounts to the pop- 
ulation of a city of a million people, or 
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of 20 cities of medium size or of 500 new 
villages. This is, indeed, a tremendous 
number for a country that, according to 
official pronouncements, is not a country 
for immigrants. The fact is that we now 
exceed the immigration quota of the 
United States. Curiously enough, hardly 
anyone calls these people immigrants. 
Regarding those of German descent, it 1s 
simply said that they have been evacuated 
and changed their place of residence. And 
of the others it is said that only a fraction 
are recognized as political refugees, (at 
present, about one in twenty), and it is 
further alleged that even these will remain 
only a short time. This attitude is like the 
behaviour of the ostrich that hides its 
head in the sand. The labels are mislead- 
ing, and we should now face the facts. 
The German Federal Republic is now, 
and will remain, a country for immi- 
grants. Since the middle of the century, 
the number of people leaving to emigrate 
has no longer exceeded the arrivals. 

The first people to arrive after 1945 
came because they had been expelled 
from their homes in the Reich that had 
been destroyed; Germans yet also immi- 
grants of a very particular kind. This par- 
ticularity is shown by the fact that they 
have here grouped themselves together in 
“colonies”, and that they have their pres- 
sure groups which today are still very ef- 
fective. One might also mention their 
various associations for cultural purposes. 
And it is particularly noteworthy that 
their descendants born here can inherit 
the status of being an expellee. 

This trek from East to West was follow- 
ed by a second one consisting of workers 
from southern Europe and the Medi- 
terrannean region in its larger extent. 

Although since 1974 they have no longer 
been recruited and despite the subsequent 
crisis, these people have not accepted the 
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pecking which develops between expel- 
lees of the past and latecomers, between 
those who were evacuated and those who 
have come voluntarily. And all these 
people have an aversion to the foreigners 
who, even if they were born and brought 
up in Germany, allegedly do not belong 
here. This is what happens in a society of 
immigrants, scuffling and wrangling from 
the beginning. And the reaction of the na- 
tives to both these groups is essentially 
the same, a reaction of xenophobia 
against people who allegedly and accord- 
ing to Constitutional Law are one’s own 
people. In short, this is a sort of internal 
racialism in which no foreign race is in- 
volved. It must be said, however, that 
Germany is by no means the only coun- 
try where this phenomenon is to be 
found. In Italy the so-called “sood Ital- 
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“Germany, united fatherland” — German or multi-cultural? 


jans” rebel not only against the Arabs 
and Africans who swarm across the Medi- 
terranean in such large numbers; they 
also rebel agianst the allegedly bad Ital- 
ians: terroni al rogo! The people from 
the poor regions of the South should be 
burned at the stake, according to north 
Italian electoral leagues, consisting of 
dyed-in-the-wool federalists who would 
prefer to be free of Rome, and to detach 
themselves from the South with its noto- 
rious mafia. These north Italian leagues 
have, in fact, achieved sensational success 
with their inner Italian apartheid. Perhaps 
that will be the fate of Europe: the whole 
of Europe against the rest of the world; 
and within the continent, everyone 
against everyone else. 
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a German passport are not citi- 
d, therefore have no right to vote 
e an active part in political affairs. 
pearing in mind that the word define lit- 
sally means delimit, I ask: How do we 
define membership of this political com- 
munity which has now arisen in Europe 
isthe successor state to the Federal Re- 
ublic of Germany and the German Dem- 
cratic Republic? Does the emphasis lie 
primarily on „Germany, our united father- 
had“ or, as I advocate, should this new 
political entity become an open republic 
of many peoples? Such a development 
yould be in harmony with the origin of 
thetwo German states, which were “post- 
mtional” in their conception. A republic 
of many peoples, — these words give ex- 
pression to my conception of a political 
form that has still to be created of a “mul- 
teultural society”; and by this I mean 
something more than the intermixing of 
peoples and races now taking place, and 
toncerning which malevolent remarks are 
often made. Integration and autonomy, 
~that would be the formula for a repub- 
ic of many peoples, a formula, however, 
hich probably involves a contradiction 
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foe their cultural identity; a politi- 
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kan e aeae arising from dif- 
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vorko ee Within the peaceful frame- 
i civilian society, yet, at the same 
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people who decide everything for them- 
selves. 


So Near and yet so Far 


What is needed is an attitude that avoids 


the two extremes of, on the one hand, 
completely rejecting these foreign el- 
ements or, on the other hand, simply 
swallowing them whole. Would it not be 
possible to envisage for German society 
this less radical position? In a beautiful 
text, written in 1908 and now classic, the 
sociologist, Georg Simmel, writing with 
reference to the experience of European 
Jewry, characterizes the social position of 
the foreigner as “both near and far away”. 


The foreigner brings new elements into 


societies that consider themselves to be 
homogeneous. (The word homogeneous, 
let us remember, means derived from the 
same origin.) These qualities distinguish 
him from the natives, and cause him to be 
regarded as different. This is already 
shown by his external appearance includ- 
ing physiognomy and deportment, cloth- 
ing and other unusual characteristics. In a 
sea of conformity and routine constituted 
by other people like ourselves, he stands 
out as a singular individual. It is hardly 
possible to regard him with indifference. 
Most people react in a way that is either 
friendly or hostile. The xenophiles are at- 
tracted by what is novel, exoteric and un- 
known in their previous experience; they 
see the possibility of making comparisons 
and picture to themselves possible meta- 
morphoses. Foreigners who give such de- 


light have been, from time immemorial, 
people who are constantly on the move, 
including goliards, people of extravagant 
tastes, troupes of travelling players, itiner- 
ant circuses, bearers of joyous news and 
other storytellers; all of them revealing 
possibilities beyond our previous experi- 


ence. 
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For Georg Simmel the foreigner was 
the person who was always prepared to 
move on, a wanderer, “who comes today 
and remains tomorrow — the potential 
wanderer, as it were, who, even if he has 
not yet moved on to another place, has 
not really overcome the rootlessness of 
coming and going”. He holds out the 
prospect of a blissful way of living that 
lies beyond present circumstances, of 
breaking loose from the roots that one 
has put down, of a new adventure for all 
people who have abandoned hope of ex- 
periencing anything out of the ordinary, 
and a step forward for people who are 
bogged down in routine. This is the direc- 
tion in which political visions have 
aimed: the improvement of conditions in 
Central Europe through the immigration 
of foreigners. Of course, people who 
think in this way are projecting illusions 
into their conception of the foreigner, 
ennobling him and making him their 
model for a better and more successful 
way of life; but such partiality can easily 
change to antipathy when these hopes are 

not fulfilled, and inevitably they are not. 
-As we approach the foreigner, his foreign- 
< ness seems to disappear, and, at the same 
f time, we become aware of our own for- 
eignness in relation to him. We now have 
the uneasy feeling that we are foreigners. 

And so, from time immemorial, the 
foreigner has always been a disquieting 
phenomenon: perhaps a thief, a voyeur, 
the perpetrator of some outrage, a beggar 
or a spy; someone who, in one way or 
another, aims at plunder and, in the long 
run, is just one more mouth to feed. Ac- 
cording to one etymology of the word, 
foreigner is synonomous with enemy, 
i that is to say, a robber of our property. 
l Consider, for example, the archaic pic- 
| tures of gypsies and dark-complexioned 
| 
ii 
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seducers. We can thus understand the ori- 
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ies fron|érence that national communities, like 
1. He d-fhheolithic tribes are always in this state 
ender, a of mind. 
is threw] On the other hand, anyone who op- 
admot:| ses this attitude with the sweeping gen- 
ferent {alization that foreigners are really just 
state d| eople like you and me” is making 
fficult u [tings a little too easy for himself. Oppo- 
_ generi ton to racialism cannot be carried on in 
causes t ith simple terms, and anyone who at- 
f wot ‘mpts to do so thereby avoids the effort 
relatiots | tis needed to perceive the essential dif- 
rand fences involved. There is also the atti- 
show# de of the man who professes that he 
open w M get along with foreigners better than 
dhas a his own people. But this is to play 
ik k: ae snob who has renounced 
a jovial Widuality and puts on the airs 
£| Spectivel as The two attitudes, 
| lstory a pown i European cultural 
im, a reer anism and exoti- 
tht) cep foreign a in common that both 
|e case, > ements at a distance; in 
enying their existence; and, 
3 i ae by giving them a par- 
Atreo Bes i onsider the well-meaning 
n fined ea eS foreigners that have now 
Hound : “ncy among us, and that are to 
shere trdi ore cvision, in the literature re- 
ign workers and in pro- 


tion of the national com- 


grammes of political education. These are 
crude, oversimplified images that make a 
mockery of the complicated reality of a 
country that for many years has been 
receiving large numbers of immigrants. 
Of course, the most well-known book 
about Turkish immigrants in this country 
is now “Ganz unten”, by Giinter Wallraff, 
in which the author recounts his experi- 
ences during the time when he was dis- 
guised as a Turkish workman by the name 
of Ali. In its description of the deplorable 
conditions in which many Turks live and 
work, there is nothing in this book to 
contradict. 


Going Back to One’s Roots 


There are some people who feel that the 
presence of so many foreigners gives 
them the opportunity to acquire a new 
consciousness of their own forgotten 
identity. The idea behind this attitude is 
that a “multicultural” way of living is pos- 
sible only for someone who knows what 
he himself is, and can, therefore, make his 
own contribution to a life of this kind. 
The presence here of people from Alen- 
tejo or Anatolia or Vietnam is for many 
Germans a reason to show more clearly 
whatever comes from their native local- 
ity, whether this be Bavaria or Mecklen- 
burg or Cologne. There is an inclination 
to go back to one’s roots, and to compen- 
sate for the standardization resulting from 
modernization by cultivating and cherish- 
ing old customs and traditions. By this at- 
titude, however, an opportunity is missed. 
Being at the same time near and far away 
can no longer give us a fixed identity, a 
firmly grounded sense of individuality at- 
tended with a generally tolerant attitude 
toward the different characteristics of oth- 
er people. What is needed is not a return 
to one’s roots or a will to ignore differ- 
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Cultural self-expression of the different ethnic groups is permitted, but political participation is obstructe 


ences, but the acquisition of a sovereign 
skill in taking advantage of the many pos- 
sibilities both for breaking free and for 
forming new associations. The benefits of 
a multicultural community are not to be 
sought in the sum total of all the elements 
it is said to have, but rather in the net- 
work of its changing relations and inter- 
sections. Societies which pluralistically 
distance themselves from one another 
(and which in this way first really become 
societies) are not dependent on the thea- 
tre for the way to better understanding; a 
certain detachment is necessary for objec- 
tivity and the ability to judge. That is why 
for Georg Simmel the judge was the ideal 
type of the foreigner. In the hurly-burly 
of modern life this is conspicuous as an 
ideal; yet the reality of city life today is 
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, more particularly in the daily life of 
Bea immigrants, a third something 
p w developing that is compounded 
bm jrifarious elements, indigenous, 
af a from the country of their origin, 
a rediscovered or, in some cases, a 
n dy truly transcultural. It is, however, 
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fashion. Cultural prac- 


ie can provide a locus for a social move- 


T) nenn, perhaps even for a political move- 


nent against racialism. 


The Foreigner as Citizen 


The point made by Simmel is that the for- 
iper, precisely because of his excep- 


A tonal mobility and objectivity, brings to 


nind general principles of equality. Our 
rations with him necessarily have an ab- 
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whereas, on the other hand, the relation- 
ship with people to whom one is organi- 
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specific differences as against that which 
Spurely general”. In immigrant societies 
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“straction of cultural diversity. With this 
n mind, the burgomaster of Amsterdam, 
ea has asked what is to be 
BE nary the many foreigners who con- 
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in one way or another from contact with 
foreigners. Take, for example, the em- 
ployers, who, frankly and unabashed, call 
attention to the shortage of native work- 
ers. The higher city officials value the 
“colourful cultural society“, (a quotation 
from the 1986 CDU programme for the 
future), as one attraction among the cul- 
tural offerings that they must offer, if 
business managers and the new middle 
classes are to feel that their travels have 
been worthwhile. Exotic food is valued as 
a source of new gastronomic delicacies; 
interior furnishings and foreign addresses 
as stimuli to enliven the grey monocul- 
ture of everyday life. In tourism in for- 
eign countries and in advertising, the 
world has already been multicultural for a 
long time. An advertisement for cigarettes 
with the words, “Come together and 
learn to live as friends”, is an example of 
this. According to this idea, all people are 
good friends and together learn from one 
another. The world is thus conceived as 
one permanent workshop of exoticism, 
Babylon as home. In fact, however, the 
reality is rather more complicated than 
this. The way of life of a national culture 
cannot be treated as a nature reserve. 
Moreover, emigration has always entailed 
a certain violation of identity, and on 
both sides. Therefore, although this idea 
is relatively progressive from a political 
viewpoint, inasmuch as it is in accord- 
ance with the trend to modernize world 
society, it is, apart from this considera- 
tion, nothing more than soap-box ora- 
tory. Babylon cannot be one’s home. In 
the building of today’s tower of Babel the - 
apocalyptic nature of Babylonian chaos is 
to be seen once again. The great interna- 
tional movements are collapsing at the 
very time when global economic interde- 
pendence is increasing. 

Now that world society is developing 
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without world police, we are once again 
confronted with the problems of conflict 
between nationalities and ethnic tensions. 
The great imperial models of republics 
consisting of many peoples, that is to say, 
the United States of America and the So- 
viet Union, are in a state of ethnic regres- 
sion. In the United States, cultural ethno- 
centrism is dissolving the melting pot, 
which has been the cardinal element of 
American ideology; and in the Soviet 
Union, political separatism is bringing 
Gorbatschow’s revolution from above to 
the verge of failure, leaving its ultimate 
success in doubt. And Europe has not 
been spared internal tensions and aggres- 
sions for ethnic reasons; from the Baltic 
States to the Balkans many people dream 
of living in regions cleansed of foreigners. 
The Lithuanians and the Moldavians 
would like to get rid of their Russians; 
Bulgaria has already expelled its Turks 
across the border; the Greeks cry for ac- 
tion against the Turks; and in Kosovo the 
dream of a nation of many peoples is 

once again coming to nothing. 
Likewise in western Europe it is be- 
. coming clear what conflicts are inherent 
~ in multicultural societies. Cultural coex- 
| istence works very nicely to the extent 
that it is simply a matter of eating and 
celebrating around a table; afterwards, 
everyone goes home and leads his own 
life as usual. Of course, leaving people 
free in this way to follow their own incli- 
nations is certainly better than tutelage. 
The fact remains, however, that an atti- 
tude of friendly relativism is not always 
adequate in dealing with the complexity 
of the situation, and this has recently 
been shown in a number of critical inci- 
dents of a dramatic nature. Consider, for 
example, the burning in Bradford of the 
allegedly blasphemous work of Salman 
Rushdie, the “Satanic Verses”, or the con- 
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This can easily be seen in more experi- 
enced immigrant societies. The beurs — 
as the third generation of North African 
immigrants in France call themselves — 
want civil rights, but at the same time 
desire to preserve their cultural identity. 
They cling to their customs and tradi- 
tions, and desire no change in matters of 
wealth, the generations or religion, etc., 
but they want an end to the relations of 
subordination and oppression that are 
bound up with these differences. An 
essential difference in comparison with 
our own system is that most of them au- 
tomatically become French citizens. 

What is the origin of this new ethnic 
consciousness, a consciousness which is 
not traditional and not necessarily “funda- 
mentalist”? 


Alleged Communities 


If it is true that differences of class and 
social position are now fading away and 
that, to an ever increasing extent, people 
now behave as isolated individuals, 
whether in the production process, the 
utilization of services or the means of 
transportation, etc., the result is that cer- 
tain essential, collective habits of mind 
and elements of solidarity are disappear- 
ing, albeit not the social segregation and 
discrimination on which they are based. 
Natural characteristics such as age, sex, 
physical condition, and innate ones in- 
cluding race, complexion and ethnic affil- 
iation acquire, in the words of the sociol- 
ogist, Ulrich Beck, “particular value for 
purposes of organization and politiciza- 
tion because of their inescapability, their 
temporal constancy, their perfect indiffer- 
ence to the achievement principle, their 
concreteness and their immediate percep- 
tibility as means of identification”. 
However, ethnicity today, even in the 
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Third World, is not based on traditions 
inherited from the past. On the contrary, 
it has the red-hot up-to-date topicality of 
a new, artificially created tradition. What 
we have here, according to Max Weber, is 
the belief in an alleged community. Such 
communities are fictitious, but “true”. 
Cultural identification is sought not only 
by immigrant minorities, but also by 
majorities, which, though in a stronger 
position materially, are unsure of themsel- 
ves in a moral sense. The binary code of 
we-groups, the either-or nature of 
membership of such a group, is mutually 
strengthened. 

Is not our proposal to mediate between 
these internal ethnic-cultural stratifica- 
tions in the political sphere and to neu- 
tralize them a little too naive? One must 
at all times be prepared for the failure of 
the idea of democracy, for, in the last ana- 
lysis, this is the root of the matter. It is, of 
course, true that the democratic idea, 
when it does not itself become the subject 
of a missionary passion or the cudgel of a 
Kulturkampf, has at least one fundamen- 
tal advantage. Its principles are of a pro- 
cedural nature, in other words, its sub- 
stance bearing on freedom is a matter of 
its forms including such things as various 
rules (including rules of procedure) the 
right to make oneself heard at sufficient 
length, and the principle of majority rule 
together with the protection of minorities. 

The great universal principles including 
Christianity, world-citizenship and a 
classless society have come to nothing. 
We no longer have any unifying principle 
of world-wide validity. Religious fanati- 
cism and new nationalisms may well fill 

the void. On the other hand, the experi- 
ence of alienation that has now become 
so frequent, together with the generaliza- 
tion in our century of the phenomenon of 
exile, in short, the permanent condition 
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right of asylum should, therefore, take 
precedence over all considerations regard- 
ing quota regulations. It should not for 
any reason whatsoever be eliminated 
from the basic law of any German state or 
European federation. A person who has 
escaped from persecution should under 
no circumstances be expelled as long as 
he has no possibility of going to some 
other suitable place where he would like 
to live. It is, of course, true that this prin- 
ciple can be put into practice only if the 
number of people seeking asylum is not 
so large that it is no longer possible to 
examine each individual case with a view 
to ascertaining whether the application 
for asylum is justified or not. Unfortu- 
nately, this has become virtually impossi- 
ble in our time with its massive, large- 
scale migration for political and also 
ecological reasons. 

We come finally to a controversial mat- 
ter which, for me, is the most important 
question of all. When foreigners, for legit- 
imate reasons, live in a certain political 
community, are they not justified in de- 
manding civil rights including participa- 
tion in political affairs? Should citizen- 
ship follow automatically after a residence 
of some length of time in a certain place, 
or because this is the birthplace of the 
person in question? Or, on the contrary, 
should the regulations regarding naturali- 
zation be more strict and exclusive than 
those regarding immigration, which is the 
case in Germany? Unlike other nations of 
western Europe and overseas, we have a 
legal principle that is deplorably anti- 
quated, the ius sanguinis. The conse- 
quence is that we treat our foreign work- 
ers as children, children of a particular 
kind. They are children in that they are 
under our command; and children of a 
particular kind inasmuch as, unlike other 
young people, they are not allowed to 
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grow up and attain maturity. The same 
situation once obtained in the dim and 
distant past, in the Athenian polis with its 
metics and slaves. All work in this other- 
wise eminently respectable political com- 
munity was done by people who, gen- 
erally speaking, were not allowed to be- 
come citizens. Their contribution to the 
material prosperity of Athens was, 
according to Aristotle, not enough to jus- 
tify this. In his view, citizenship required 
a certain “excellence”, a quality not pos- 
sessed by everyone, and certainly not 
possessed by those who were under the 
necessity of working. These foreigners in 
their capacity as workers, simply pro- 
vided the material pre-condition for the 
rank of citizen enjoyed by others; and 
this, one might say, is very much like the 
situation in Germany today. The regula- 
tions regarding the rights of foreigners 
resident in Germany, inasmuch as they 
deal only with matters of work and inter- 
nal security, prevent these foreigners from 
becoming citizens. These regulations en- 
courage rotation, impose restrictions on 
the immigration of families and into over- 
crowded regions, limit the right to benefit 
from public welfare services and grimly 
attempt to make the continued residence 
of these foreigners dependent on a par- 
ticular line of work. Restrictions are also 
placed on basic political rights. Foreigners 
are not permitted to yote; furthermore, 
the rights of assembly and of participa- 
tion in political activity are strictly 
limited. Our relation to the foreign 
worker is of an exclusively utilitarian na- 
ture; from an economic viewpoint, the 
community is as open and accessible as a 
whole neighbourhood; but, politically, it 
is as restrictive as a family. 
It is high time, then, to grant foreigners 
the right to become fully-fledged citizens. 
Measured against this, the right to vote 
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nepal a actical suggestion: The Parliament serving our own culture and individuality. 
a ae Germany should establish the l l a 
fal right of naturalization, customary in English translation by Greeley Stal 
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Rainer Dollase, Bielefeld 


Not only the practitioner has each and 
every day a fresh experience of the limits of 
education. The empirical educational scien- 
tist too cannot avoid concern and mild 
shock about the powerlessness of education. 
A critical look at the results of educational 
research shows more solid ignorance than 
established insight. 


In the 60s and 70s the basic conviction of 
“scientific child rearing” took hold in 
Germany too, based on an exaggerated 
milieu theory (“Environment and educa- 


tion are everything” — “You are not born 


a gifted; you become gifted”). The idea was 
f that the upbringing and education of 

children and adolescents must be success- 

ful if it carried out scientifically, in ac- 

cordance with precepts which have been 

shown to be good. This conviction is 

shaken, both by everyday observation 

and by scientific studies, for example: 

— Failures in education may occur when 

both the environment and education are 

| optimal. 

H — One and the same education may lead 
| to different results. 

— Successes may occur, in spite of bad 

education and unfavourable influence. 

— Different manners of education may 

lead to the same result. 

— Favourable results may occur even 
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when there are no intentional attempts 
influence education. 


Testing the Delusion of Feasability 
in Education 


Professor Rainer Dol- 
lase was born in 1943. 
1965 to 1970 studied 
psychology; 1974 
Doctorate at the Uni- 
versity of Saarland. 
1976 to 1980 Professor 
for Educational 
Science, University of 
Essen; since 1980 Pro- 
fessor of Psychology, 
University of Bielefeld. Principle fie 
empirical educational science, appli i 
mental psychology, methods of researc! a bs 
cations, i. a.: Limits of Education. Cia 
Erziehung.) 1984; Development and ior Taii| 
— Applied Developmental Bee 2 
ers. (Entwicklung und Erziehung FA Gey 
wandte Entwicklungspsychologi® ies al fi 
gen.) 1985; Demoscopy in the one f 
(Demoskopie im Konzertsaal.) (wit 
Stollenwerk). 


: I, 
Prof. Dr. Rainer Dollase, Primelstrafe 
4803 Steinhagen/Germany 
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atl complicated processes than 
wp F when simple theories were 
wi Oveeducation is everything”). The 
jet { numerous longitudinal studies 
els “ong-term effects of educational 
4 ie ronmental influences in child- 
Pd youth must be seen as particu- 
rovocative for the educational delu- 
Ifon of feasability- A few examples:! 
Research on invulnerable children 
li established that children can develop 
able and psychologically stable adults, 
a spite of unfavourable rearing and envi- 
emptis ti] qmental influences. The new research 
ya of “invulnerability research” is look- 
sg for protective factors which have pro- 
ved these children from adverse in- 
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 frdsearly as 1964 Jean MacFarlaine dis- 
icion th: wed in longitudinal studies the idea 
social nt only happy adults come from happy 
hat moelimiies and only unhappy adults from 
uhappy families. 
Ta The type and manner of the rearing of 
ildren seems to have only a slight effect 
| in the adult personality, according to a 
\j'tes of studies.’ 
ie American Meehl has reported that 
a aee of concordance for schizophre- 
a M eotic twins is only slightly 
> Bocent: This means that if one 
in oe twin is found to be a schiz- 
ill be i patient, the other twin is found 
ttt 9 eo only slightly more than 50 per 
€ cases.’ This result is a particu- 


YY formi 
enn Mb tmidable challenge for proponents 
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ducati he the environmental theory and of 
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Nere Pary led head start” children 
| tensive ot what was probably the most 
exper; 3 
Xperiment in preschool educa- 
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tion of all time. The longitudinal study of 
these children admittedly showed some 
advantages for children in the programme 
in comparison with the untreated control 
group — but this was really not enough to 
be enthusiastic about. There were failures 
in spite of intensive preschool education 
(31.6 per cent) and successes in spite of 
the lack of preschool education (46.9 per 
cent). “Success” means that the child 
passed through the school without prob- 
lems. Other criteria, such as the intelli- 
gence or personality characteristics of the 
former “head start” children differentiated 
less clearly between the experimental and 
control groups.’ 
a The “parents fault theory” ascribes life- 
long influence on the psychological devel- 
opment to the way parents treat their 
children in early childhood. This theory 
can now be regarded as weakened. For 
example, Arlene Skolnick® and H. J. 
Hemminger’” have creditably dealt with 
and disproved this myth. 
a In all studies of the effects of educa- 
tional or therapeutic measures those cases 
where the measures proved to be deleteri- 
ous have been coyly excluded. Adverse 
effects occur with measures which on 
average are clearly successful. As early as 
1943 Beth Wellmann estimated that this | 
percentage was about 7 to 10 for pre- | 
school children, for whom a reduction in | 
intelligence was observed after starting | 
preschool.* Today we know that therapies 
too can be damaging — even those which 
were successful with many other pa- 
tients.” 

Further studies could be added to the 
list of those which relativize the impor- 
tance of upbringing and education. Mod- 
ern developmental and educational psy- 
chology regards man as being much more 
flexible and elastic than educational de- 
terminists have accepted. In a historical 
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or intercultural comparison it is always 
surprising under what unfavourable con- 
ditions man can still thrive. 


Upbringing and Education — 
Intervention in the Unknown 


In view of these results do we need up- 
bringing and education at all? Are up- 
bringing and education not senseless 
when they produce failures in spite of 
scientific support? And when on the oth- 
er hand lack of upbringing or bad up- 
bringing can be successful? 

We have well known sedatives ready to 
treat the internal turmoil which such radi- 
cal questions produce in us. If a good up- 
bringing fails this is due to disturbing fac- 
tors, such as television, society, the pa- 
triarchate or some such thing. If things go 
badly at school it must be the fault of the 
family. The search for those who share 
responsibility is certainly correct, al- 
though the lack of imagination with 
which always the same culprits are pre- 
sented is worrying. The fact is that 
human experience and behaviour are in- 
fluenced by a multitude of factors which, 
to make it worse, interact with each other 
and can evidently produce the most mira- 
culous effects in this way. The maxim for 
all approaches of experimental science to 
upbringing and education is “multifacto- 
rial genesis” — although this is not always 
disclosed. There is nothing which cannot 
be explained or influenced by the com- 
plex interaction of a multitude of factors 
— of which many are presumably still un- 
known. The model of the multifactorial 
systemic causation of differences in expe- 
rience and behaviour in man easily allows 

not only an assessment of the relative sig- 
nificance of the subgroup of educational 
factors, but also encourages the deepest 
scepticism, which leads one to see the oc- 
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casional success in education orun 
ing as the purest miracle. Piri case? 

About 250 articles on “education thou 
chology” appear every month. a 
ticle offers proofs for the effect of ones |e ny 
tor or for the effects of the interaetg E 
factors. It cannot be made more obi oi 
that the events in education are dva jar 
scientifically underdefined. (Forget forit A 0 
moment that no practising educator c ee 
always have this knowledge at hand.) individ 


There is much that we do not yet knor 
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That each month so much that js new il gon? 
discovered must lead to this assumptic} ye n 


The complicated network of the facta w dis 
leads to unintended side-effects, contras| dusive 
dications and interactions, so that itil tonal 
now as difficult for us to recommend, succes 
educational measure as a drug with inc: 
culable and unknown side-effects. Edu: 
tional teaching and advice must reck 
with a relatively high risk of failure v 
paradoxical effects when they are direct There 
to a process which is very incompleti] appar 
understood and is always underdefn| you r 
which means of only partially explaité} heavy 
function. but c 
There is no difficulty in a mor® earl 
tended discussion of the problems in hing 
thesis of feasability in education. does 
summary of the results of the ee a 
studies will be given in the form A a f 
following citations from well nov D m 
pirical educational scientists: ol E 
writes: “In a real case our koont A hir 
rarely enough for educational mee 4 ie 
be more than interventions "5, Kh ti 
known with unknown resuttè ad cited 
comes to the identical conclusion’ ag 
moment we fail here totally: 
adequate knowledge of the i ree] tant 
with which desired or undesi” all ttan 
occur when an educational inter p tific, 
carried out. It is actually Sieh chil 
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ional a Unfortunately or fortunately (de- 
Bact mind on the viewpoint) we do not 
Hpt 9, The conviction of the efficacy 


of One fe} know why. : 5 sp 
Taction | of education is cultivated in the milieu of 
Hl o 


ular science, but must be scientifically 
re alwa pssified as a virtual or apparent attribu- 
Bet fork} son of efficacy; It 1S mostly made by 
Icator cal hose who have “success”, although in the 
hand) | dividual case there is no convincing rea- 
yet knal on to ascribe this “success” to “educa- 
-is newil gon” But it could be the case — and we 
sumpto: ye not in the position of being able 
he facta w disprove educative determinism con- 
, contrit| usively, just as our proof of educa- 


that itil qonal indeterminism was not quite 
nmend z; successful. 
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Educational Rules Are Statements 


Kee 
s aN Probability 


failure ¢' 


re direct! There is an illuminating solution for this 
complet} apparent paradox. It becomes clearer if 
lerdefin: you refer to a familiar fact. Far from every 
expli] heavy smoker falls ill with lung cancer — 

ùt consistent non-smokers can. It is 
ne dearly the case that smoking leads to 
my m ling cancer with greater probability than 
D; A tos non-smoking. The generally valid 
e aval] nle or recommendation is however use- 


k 
om aS for an exact individual prognosis. In 
aa ational science we are dealing almost 

| sively with a corpus of general rules 

j a 1 oporni if these have been 

the # they mpirically by experiments or if 
Bi Kit] tion rome from experience and observa- 
Sed cea education. The already 
Preschool a of the long-term studies of 

€ avera Š ucation make this clear. On 

d e| tat fo Be this is successful and impor- 
iA an F al um children, even though more 
Py aly a do not profit from it. A scien- 
hildren ased practice for bringing up 

In the family is on the average 


certainly more successful than one that 
does exactly the opposite. However there 
will be failures, in spite of the best educa- 
tional efforts in the family, preschool and 
school. The collective or global efficacy of 
the measures recommended cannot then 
be seen in the individual case or in one’s 
own school class, as the local failure is in- 
herent and typical of average recommen- 
dations. Only with a certain probability 
do educational measures have those ef- 
fects which they should have on the basis 
of experience. Our collection of rules is 
educationally recommended, empirically 
tested and verified by experience, but is 
only legitimized “probabilistically” — the 
single case or the single class can easily 
fall through this wide-meshed net and can 
develop quite differently from what was 
expected. 

The merely probabilistic correctness of 
our activity is frightfully frustrating for 
the educator. You do something which 
should be correct and you may have no 
success. The turning away from the prac- 
tice of “science” often has this cause. As 
you do not find the desired effect in your 
class the rule is condemned wholesale 
and “science” is rejected as being remote 
from life. This disappointment is based 
on a deterministic misunderstanding of 
probabilistic strategies and is in contrast 
to the consistent behaviour of other users 
of probability. For example, psychological 
sales measures are regarded by managers 
of chains of retail shops as being worth 
taking to heart, even if only one in a hun- 
dred customers reacts, as that leads to a 
measurable increase in sales. However, 
can we as educators behave in this way? 
For example, should we retain a measure 
in teaching, although we recognize that 
only one child reacts as expected to it? 
Or what should we do as parents of a 
single child when the arsenal of generally 
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A 
correct measures for the diminution of “The social class influences the ile 
school stress does not work? ment”, “Praise increases the motiva a fe al 
Before we turn to possible ways of “Authoritarian behaviour from the e Mi on 
overcoming this unsatisfactory situation, leads to decreased creativity”, Tn a ki a 
we want to deal with the necessity of hu- paradigms the individual case Vanishes: thor 
mane handling of failure in education or a mass of laws — “The frequent is lv abl 
instruction. The idea of the educationally as Miriam Lewin put it. In practical edel 0255 2 
feasible is inhumane because it leads to cation the orientation by these gener! ducati 
senseless assignment of blame to the edu- rules must lead to the paradoxes and frl ble tO 
cators. If the education happens not to tration which we have described aboy) plexity 
have worked the educator is subject to as their efficacy is only probabilistic, “Gal auses 
the additional suspicion that he has made lileic thinking” starts from the Opposite | the far 
“mistakes”, although he has indeed orien- position: “The single case is lawful” ię] the Ps 
tated himself according to the necessary each pupil lives in a unique system ¢| aied 
measures, which is not believed. This many causes which explain his unique er} he B 
would be comparable to suspecting a perience and behaviour and which pr- Dime 
non-smoking lung cancer patient of prob- vide the basis for unique measures to aler| Mayo 
ably having smoked secretly. It would be it. The general rule (“Authoritative beha- huser 
more correct emotionally to exonerate iour by the teacher leads to decreasm}?com 
those who are failing, to support them creativity“) must not hold for the indivi te fi 
and to help them in relieving their frustra- ual case. In Galileic thinking no helpi mmc 
tion. Those who fail in education have expected from general rules. In contrat cordin 
lost in what is to some extent a game of it is assumed that one must clarify t ets, 
lottery — it could have been us. causes and design the educational mes IGE 
ures for the individual case. To full} prim; 
“Galileic Turning Point” these demands the educator or E a 

must have “individual competency ™|. 

: Now there is no real necessity for a Kis- the freedom to look after each case dite f ai 
; met attitude or for fatalism. The educator ently. Educators require competency # a 
J should perhaps wear his „optimism with the heuristic solution of problems. Ti aa 
a mourning band”? but this should not are the local “problem solvers” and A 2 i 
condemn him to inactivity. The limits of behave like researchers studying and n Ff | 
education are a challenge, both for ing to change a network or system y 4 mayo 
science and for the practice, and every- is still unknown and which function’ ated 
. where people are looking for solutions. cording to its own rules. basis 
| eee ° 
a eth [oom Dealing with Indefiniteness Ti C 
2 


4 rags ot ae 
| point” in the consolidation of our educa- ; 
| tional measures. This is not the expres- and Cones) weit] ali 


sion of a vague hope for an as yet un- 
known breakthrough, but an objectively 
describable procedure. Within psychologi- thinking should suc s 
cal research the “Aristotelian” procedure of the “educator as poan al 
means the highly typical orientation ac- through research of the a 
cording to general principles, such as: means of appropriately desig? 


3/1992 UNIVERSITAS 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


uca 
a 
achiey] wres 
tivatiop jke 
e teach, 
In they fi 
nishes | of thought su 
S lawkt 


tical egy] ses 
2 gener Jucator as problem solver” must also be 
erd 


and fy | Ale t0 deal with indefiniteness and com- 
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opposte | the famous “Lohhausen experiment on 
vful” iel te psychology of thought perception, 
ystem | ried out by a research group lead by 
nique e| the Bamberg Professor of Psychology 
hich pro} Dörner, subjects were appointed as 
25 toa Mayor” of the fictitious town of “Loh- 
ve beh Musen”, of which the data were stored in 
ecreasin | 2 computer. The subjects were laymen in 
eindivd| tte fields of political and applied eco- 
o helps} mics. This community functioned ac- 
contran| rding to a network of causes and ef- 
larify te] fets, with many mutually interacting fac- 
nal meas Ors, and which was unknown to the ex- 
To fulll| Petimental subjects. After years of regular 
r react] "ork as the Mayor of Lohhausen some of 
ney” a te subjects left the fictitious community 
ase dile] 2 2 devastated, others in a flourishing 
erency Ü| “tte. The good mayors put for example 
ms, Tf More why questions, retained more infor- 
and ms) Mton, had orders of priorities, were 
-and hi Senitively more complex and reflective 
on a devised more measures. The bad 
ctions * eS Were i. a. more impulsive and fix- 
-On a single cause. In short, on the 
'S of this one study it was possible to 

cognize a seri y 2 
ies of diagnostic rules and 
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ahd, duences resulting from attitudes 
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for the individual case. This sounds 
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Je, in the modern psychology 
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experimental rabbit of a teacher who 
doubled as research scientist? 


Overcoming the Limits by Systems 
Theory and the Expert Approach 


“Qualitative individualization” is then a 
sort of educational research on the indi- 
vidual which takes into account the com- 
plexity and multifariousness of the educa- 
tional problems and the causes of behav- 
iour of the individual. On the other hand, 
the approaches of systems theory regard 
the educator and educated both as “self- 
steering”. Education is then the interac- 
tion between two “autopoietic” systems,” 
each of which functions “self-refer- 
entially”, according to its own laws. An 
effect on “he who is to be educated” can 
be expected when the educator and pu- 
pil “possess comparable structures” H or 
when “common consensual areas” are 
present, which may have to be produced 
by “structural coupling between educator 
and pupil”.” This theoretical treatment 
sees education as a “common undertaking 
of educator and educated”, a continuous 
mutual process of regulation and change, 
which has little to do with traditional 
education. The autopoietic approach fits 
the results of modern developmental psy- 
chology well, which conceives “individ- 
uals as producers of their own develop- 
ment”, and which provides empirical 
evidence for effects of the pupil on the 
educator (for example in “retroactive” SO- 
cialization).2" This approach does not 
make education easier, but more tedious. 
You must accept from the start that you 
cannot achieve everything. 

It is always possible for education to 
succeed — either as the expected result of 
the application of empirically proved 
rules with probabilistically guaranteed ef- 
ficacy, or as the result of the influence of 
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factors which are not related to educa- 
tion. On the other hand, it is also possi- 
ble, as in the basic idea of the “expert ap- 
proach”, that good teachers (experts) 
possess abilities which we do not yet un- 
derstand and which should be researched. 
Thus “champion teachers” have been stu- 
died when they plan or give instruction 
and it has been attempted to discover 
what they do differently from “bad” 
teachers. The results obtained are interest- 
ing rather than banal and encourage the 
belief that traces of the much evoked 
teachers’ intuition or talent have been 
discovered. The parallels are evident to 
the Lohhausen experiment and the good 
or bad mayors. This research approach is 
still really new and its results are never- 
theless already so complex that their com- 
munication to educators should be diffi- 
cult. Moreover education even from 
“champion teachers” can fail. 


Hindrance: Collective Education 


The scientific approaches towards the im- 
provement of the effectiveness of educa- 
tion and to overcoming its present limits 
all show more or less clearly that they 
must be combined with more effort or 
more dedication to the individual. The 
next qualitative improvement in educa- 
tion is therefore conceivable, but is it fea- 
sible? In all industrial countries there is a 
serious barrier towards improving educa- 
tion. More and more children and adoles- 
cents must spend more and more time in 
public educational institutions. Collective 
education makes intensive preoccupation 
with the individual more difficult. Quali- 
tative individualization presupposes that 
the numerical ratio of educators to edu- 
cated is similar to that in a family — for in- 
stance 1:5 or less. This is not an ideal but 
an obligatory relationship. This teacher 
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pupil ratio cannot be Paid for į 
school system. 

The family is falling apart and ae 
its educative function. It is disqualifies 
an agency of qualitative individual; a 
In his book “The End of Edu 
(„Das Ende der Erziehung”) Giese 
scribed this loss and redefined the fami 
as a “home port” whose task it js a 
and more rarely to prepare the chile 
for life. In fact in future we must assu 
an increase in the demands for care x 
education outside the family. In the he 
American presidential election (1988) ik 
“day care crisis” was one of the impor 
questions. The modern neglect of chii 
ren by the affluent is a neglect of the 
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education and upbringing and is ee. 


more striking in the U.S.A. than in ox 
country. The U.S. preschool pedagoge 
Zigler call for i. a. an extension of ate 
noon instruction at schools. The crisis t 
child care in Germany will have to bem 
by all day schools, afternoon teaching 
school social work, creches and by ne 
day nurseries. 

This trend to collective educattt 
seems now to be irreversible and will i 
out to be explosive for the present w 
and educational system. This is desi 
for the conditions of the fifties, in vik 
school could concentrate on instru 
and teaching, because upbringing ° 


red after the school. “one 


f Ae » ic jni 
schools on pedagogic principles” 1%! 


absence of organizational meast J 
wrong address. School and family? ait 
are closely connected and on A 
the schools the task of making ee 
cits in upbringing without free! ; 
from their antiquated position 

veyors of morning instruction: j ys 
ment it is unclear if the Ks 
wishes still to concentrate © } 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


ya 


ent 0 
nt t€ 


cotit P 


ye 10 S 


pinging 

Howi 
p ftu! 
put at 
sherhe! 
sonal a 
meas | 
fy use 
jsirabl 
il poss 
[mits v 


dort. 


The Fli 
f Edu 


The lin 
‘shed 

wed te 
‘limits 
tls 


y of | 
Da log 
y arg 
move 
w th: 


cc") 
: | 8 
The well meant suggestion `. pli 


res, atl ; 


nolo}, 
e call de i 


school agf 


tal m 


the th 
Ne, 


ucation 


f reaching and instruction or if it 
on care and upbringing too 


5 0 
to take á f 
r if arallel institutions such as creches 


substitute for the lost familial up- 
if 


alizani Laon. 
on | png . . 
ducati) However education may be organized 


secke df atures the question must always be 
he fami at, at various degree of urgency, of 
r is map| ether education in groups by profes- 
- childrel omal and paid educators can be as effec- 
st assume fareas upbringing in the context of a fam- 
care ally used to be — also if a scientifically 
1 the hi sirable qualitative individualization is at 
1988) th| dl possible in collective education. New 
mporn] imis will have to be set for educational 
of child efort. 
t of ther 
| is eves 
an in ow 
edagogi 
. of ater |The limits of education can only be estab- 
e crisisit] shed when educational measures are 
to bemé}sed to attain a definite goal. The theme 
reachitg| mits of education” is thus subject to the 
d by n6|itilosophy of the goal-directed rational- 
[3 of pedagogic activity and so is bound 
educant aa logical corset, which can be loosened 
| will we)" argument according to wish, or even 
nt shot ‘moved. Educational goal can be set so 
; desig ‘wthat they can be attained without spe- 
in whe F measures, The results of education 
4 we then retrospectively evaluated as “not 
ng o i or even “actually good”. Goal- 
“to mi ike ce education can then 
Be | occa enied. He who argues like this 
iss M ig a painful and existential basic 
‘ “yan aed means of semantic juggling 
be twely er get what you want. When 
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not, grows quiet — one rightly asks what 
education can do to hinder all this. 

Apart from this uncandid treatment of 
the logical scope of the theme, the pos- 
sibilities are set by the historical facts. 
How we see successes and failures in edu- 
cation and normality or deviance changes 
within periods of time and is not histori- 
cally constant. Thus we could imagine a 
distant time when the extremely low frus- 
tration tolerance of the coming genera- 
tion, a result of education and environ- 
ment, is regarded as absolutely normal 
and not at all a failure — because everyone 
is like that. Changes in society allow the 
possibility of adapting to the increasing 
sensitivity of man — this must not lead to 
impairment of the functioning of society. 
The economically motivated competition 
of the industrial nations for an effective 
educational system would not have to 
suffer either after secular changes in the 
results of education — if the frustration 
tolerance sinks everywhere then the con- 
ditions for competition will not be dis- 
torted. If for example the collectivization 
of education alters the results of educa- 
tion everywhere then the societies will ad- 
just to this and no one will object to the 


“new men”. Our measures are relative, not 
absolute, and the limits of education are 


conse 


quently transitory limits. 
Translated by R. A. Yeates 
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Money and Magic 


The Economic Background of Goethe’s “Faust” 


Hans Christoph Binswanger, St. Gallen/Switzerland 


Die Org 
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ducation z A A z 
Goethe’s “Faust” is widely recognized as 


Padagoye| one of the great works of our cultural herit- 

ation, Pb age; but it is, at the same time, something 
"9 jie] more than this. “Faust” is also a profoundly 

/ Bucht modern work in its implications. The fact is 

Prodi ij hat the second part of the drama is con- 
a is armed with a theme that has become the 
ee central preoccupation of mankind today, 
orcad that is to say, the growth and development 
hina of the economy. This, since the Industrial 
ychoog ë Revolution, is the phenomenon that, to an 
wer increasing extent, has drawn all other 


dte Probie 
7-151, | pects of life into its vortex. 


zichungvi 


Goethe, in his capacity as Minister at the 
court of Weimar, was in charge of ques- 
ee of the economy, for which he had a 
a responsibility. He was, there- 
=, a qualified to discuss such 
| his life ie te more so as, throughout 
tensive! € a concerned himself very 1n- 
mics. a with the literature of econo- 
mankind re clearly that the fate of 
7 ae ould be primarily determined 
shown in T developments. This 8 
| tema, Fa e Seso part of the “Faust 
nger bi is the “new man”, who no 
ination Rate ms hereafter for the cul- 
the Progress is life, but finds it rather in 

| teular y to be made in the modern 
the orld. He, therefore, shakes off 


) tram ie 
Twin mels of tradition and of a nar- 
8 belief. 


If Goethe was able to depict so clearly 
the “Faustian” way followed by mankind 
today, this was because he had a know- 
ledge and understanding of the historical 
developments that led in this direction. 
Following a brief résumé of the contents 
of the “Faust” drama, the present article 
will concern itself with these develop- 
ments as shown therein. 
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The Pact with the Devil 


The Faust story tells about a pact with 
the devil. According to popular legend, 
Mephistopheles, the devil, is to serve 
Faust in this present life on earth; but in 
the hereafter, on the contrary, Faust is to 
be subject to the devil. In Goethe’s ver- 
sion, different in this respect from the po- 
pular legend, the quid pro quo of Faust de- 
pends on a wager. Faust’s obligation to 
render return services holds only if Me- 
phistopheles can provide him with con- 
summate happiness, with a “highest mo- 
ment” such that he would desire to hold 
it forever fast. Behind the wager between 
Faust and Mephistopheles there is in the 
“Prologue in Heaven” the wager between 
God and the devil, involving the question 
whether the latter can lead Faust astray 
from the right way “as long as he on earth 
shall live”. The pawn of this wager is the 
soul of Faust. 
The first part of the “Faust” drama, the 
Gretchen tragedy, shows the attempt of 
Mephistopheles to make the enjoyment 
of love the culminating point of Faust’s 
aspirations. But the attempt fails; it ends 
with the execution of Gretchen and the 
flight of Faust. Mephistopheles then 
changes his plan. He now proposes to 
leadFaust to the supreme moment by 
means of economic success. This attempt, 
depicted in the second part of the “Faust” 
drama, succeeds. With the aid of Mephis- 
topheles, Faust dams up a barren coastal 
strip, and then prepares for the coloniza- 
tion and cultivation of this newly reclai- 
med land. In his vision of the future colo- 
nization of this territory, Faust, as he 
himself acknowledges, experiences the 
“highest moment”. 


Faust’s Plan 
By what means do Mephistopheles and 
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Faust succeed in achieving this 
goal? Faust, supported by 
les, first comes forward as t 
counsellor in financial question 
shows the Emperor how he can i ti 
his debts by paper money. When a 510 sa) 
turns from Greece, where he had a t 2 
quest of Helena, he catches sight E raly P 
coastal strip that he wants to dam TT, f 
transform into fertile soil. He has a vis gonstté 
of newly reclaimed land, and of aie ° 
economic order that he himself wil creat ag 
and shape through the control of natu by Goe 
forces. 

When Faust and Mephistopheles ong 
again come to the aid of the Emperor 
and, with the help of the “three wii 
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logy. ; and M 

But first there is a problem with _{ our 
married couple, Philemon and Bac fer. 
Unwilling to give up their home 0 ve din 
dunes after so many years, and ye begin 
ing these new achievements, they l 
passive resistance to these projects ‘i 
onization. They are compelled t° gl 
their home, and die in the Jenit 
evacuation. Shortly before the comp find 
of the great work Faust 8% po 
but the vision of success 15 oie | 
make him say that he has now = oi! 
the goal of his wishes. Beyone © 4 put 4th 
nothing further is to be envisag? do 
dies. 


esta 
xonon 


theo! 


vill crexe 
of naturi 


eles once 
Emperor 
ree wild 
ld, and 
uprising 
thanking 
by cet 
o Faus, 
mes. By 
sinvol- 
kers ani 
Faust § 
y and 
» master 
f techn 


h the! 
| Baud 
e on th 


{ne 


p ady P 


f: „ye subse 


. | gonst $ 
2| are of their effects, but are today often 
F 


jlivious © 


rama, Goethe shows us 
b 4 ts of the “Faustian plan”, that 
the economy of the modern 
hich the beginnings were al- 
, perceptible in his time, and which 


rated their full effectiveness. We are 


f their origin. They are shown 

Goethe as follows: 

‘|, The creation of paper money 

), The new right of ownership (owner- 

ship as “dominium”) 

3, The utilization of mechanical energy 
iy constructing his plan on the founda- 
in of these elements, Faust succeeds in 
mking himself the lord over nature and 
aestablishing the realm of a modern 


| Ball to wy 


tonomy. 


The Creation of Paper Money 


The beginning is made with the creation 
paper money and the multiplication of 
money, Early on in the literature about 
a “Faust” it was pointed out that 
Be: for the experiment that Faust 
b. a pe pales set up in the imperial 
N e first act of the second part 

aust”) was to be found in the famous 
infamous system of John Law at the 
AGS of the 18th century. The matter 
ae is the issuance of printed 
wits, When, as a substitute for gold 
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one then naturally thinks of the Scots- 
man, John Law, displaying a piece of 
paper, a banknote of this kind from the 
“Banque Royale”, of which he was the 
founder. It was Law who in the year 1717 
with the aid of this bank helped the heavi- 
ly indebted French State under the re- 
gency of the Duke of Orléans to get rid 
of its heavy burden of debt. Instead of 
debt the citizens received banknotes, with 
which they could buy not only all manner 
of goods, but also shares of stock in the 
newly founded enterprises for commerce 
and trade, which increased in value as 
more and more such banknotes were is- 
sued and used for the purchase of these 
shares. Commercial and social life flou- 
rished. The city of New Orleans in the 
new world of the West and the city of 
Lorient in the old world came into being. 
There was a vigorous development of 
shipping traffic and trade between these 
cities, between America and Europe, 
which was the basis of this new prosper- 
ity. 
But John Law forced the pace of this 
experiment with paper money unduly. 
The consequence was a general inflation, 
and, above all, an inflation of share prices, 
which, despite rising nominal profits, re- 
sulted in a drastic decline in net yields. 
Speculation now turned in the contrary 
direction. There was a general selling of 
shares, and finally, the whole system that 
John Law had built up collapsed. 

This experiment lasted three and a half 
years. Then it came to an end. This, how- 
ever, did not mean the end of the attempt 
to increase the supply of money by means 
of paper money. By concentrating on the 
system of John Law and its collapse, one 
can easily forget an earlier experiment in 
the creation of paper money, namely, that 
of the Bank of England, founded in 1694, 
which began to issue banknotes as far 
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experiment has now lasted 300 years, and Reich; p his 
has spread all over the world. It is the Womöglich sei der Lohn dem Dinh per na 
basis of the world currency system of gleich. p M 


today, which, besides the paper currency 
of the issuing banks, also includes the 
private bank money of commercial banks 
and the central bank money of the Inter- 
national Monetary Fund. Thanks to this 
system, world trade from its modest 
beginnings in the early modern world has 
been able to develop to the almost incom- 
prehensible dimensions of the world 
economy today. 

Of crucial importance in this connec- 
tion is the fact that the Bank of England 
was not a State institution, but a commer- 
cial bank, which, thanks to the privilege 
of issuing paper money which the State 
granted to it, was, in turn, able to grant 
credit to the State. (The English State also 
had financial difficulties!) Otherwise the 
bank worked for its own account, and 
granted credits for trade and investment. 
It was not until later that this system was 
expanded by the founding of commercial 
banks, which then took over the function 


of granting credit for trade and invest- 
ment. 


Faust, Mephistopheles & Co. 


Hardly anyone has ever taken notice of 
the fact that Goethe conceives the is- 
suance of paper money at the imperial 
court in very much the same way. Here, 
too, what we see is the creation of a 
| private bank. And this bank might very 
well have been called “Faust, Mephisto- 
pheles and Co”. 
! When the success of the experiment 
} with paper money is assured, the Empe- 
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rages TO the workers, whom Faust ad- 
esses as “serfs”. He is the entrepreneur 
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uf ener 
so alone commands, among other rea- 
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Faust maintains that “one mind suffi- 
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; Grist für tausend Hände). It is true that 
its valie fte also speaks of the multitude that toils 
of alliifirhim, Besides the work that is done for 
wees, there is also forced labour. Here 
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Green, fertile fields, where men and herds 
go forth 


At once, with comfort, on the newest 
Earth. 


That is Faust’s conception. The future will 
be a happier time. 


Lafst glücklich schauen, was ich kühn er- 
sann. 


Make grandly visible my daring plan. 


Since the completion of Goethe’s great 
drama, more than 150 years have elapsed. 
Faust’s vision for the future has now be- 
come the reality of our time. The achieve- 
ments which Goethe clearly foresaw have 
now resulted from all the efforts and exer- 
tions of the first 150 years of the Indus- 
trial Revolution with all its attendant cri- 
ses and misery. 

Faust knows — and that is important 
for the success of the whole undertaking 
— that he can rely on the help of nature 
and of natural powers. The exploitation 
of the workers will not last. Philemon, 
observing the embanked stream of water, 


states this clearly: 


Kluger Herren kühne Knechte 
Gruben Gräben, dämmten ein, 
Schmälerten des Meeres Rechte, 
Herrn an seiner Statt zu sein. 


Wise lords set their serfs in motion, 
Dikes upraised and ditches led, 
Minishing the rights of Ocean, 
Lords to be in Ocean's stead. 


The two — the entrepreneur and the 
workers — are together lords over nature. 
This command over nature makes it 
worth while and profitable to pay the 
workers. Moreover, in the last analysis, 
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the workers approve of the paid work, 
and, to some extent, even of the forced la- 
bour. They all expect to reap advantages 


in the end. 
However, in order to achieve this com- 


mand over nature and natural powers to- 
gether with the advantages resulting from 
this, two other conditions besides the 
creation of paper currency are necessary. 
In “Faust” Goethe shows us both of 
them. 


Property as command over nature 


The first condition is the institutionaliza- 
tion of an absolute right of ownership en- 
tirely subject to the economic will. This is 
the conception of ownership of the Napo- 
leonic Code. Article 544 of this code 
says: “Ownership is the right to use and 
dispose of things in the most absolute 
sense”. (“La propriété est le droit de jouir 
et de disposer des choses de la manière la 
plus absolue”.) 

The Napoleonic Code subsequently be- 
came the model for civil law throughout 
the world. This new right of ownership is 
fundamentally different from previous 
conceptions of ownership that were 
based on the idea of patrimonium, that is 
to say, the duty to preserve and cultivate 
one’s inheritance. The word patrimonium 
is derived from pater (father) and refers to 
something inherited. Property is some- 
thing that one has inherited but which 
one must bequeath to one’s children, in 
other words, something that the present 
owner may use but must not use up. 

In contrast to this, the origin of the 
H modern concept of ownership is to be 
found in the concept of dominium in 
i Roman law, which is derived from 
dominus (lord), and which guarantees to 
the person who is the owner at any given 
time the absolute power to do what he 
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| pis picture reminds one of the letter 
; „ı Duke Karl August sent to his minis- 
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he about his journey to England. 


yr GoCt . . 
! e ienen contains the following 
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‘fngland 1s a veritable paradise of the science 
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f {mechanics. A few miles from Birmingham 
nion a i Watt brought me to coalmines and 
28, but | sounds with iron ore, near which there were 
dominim] yctories, hammers and wire-works. Here the 
tanhs of, say, 250 blast furnaces were burn- 
x, all of them belonging to a mining com- 
ay, As a number of such companies were 
hire, alongside one another, I do not believe 
iutit would be going too far to suppose that I 
avmore than a thousand such smoking, fire- 
pitting mouths”. 
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By “the elements” is meant the forces 
of nature, and “with us” refers to the 
powers of the underworld. 


Goethe’s farsightedness 


Only today can we begin to properly ap- 
preciate Goethe’s far-sighted vision. Not 
only does he show (in the figure of Faust) 
the significance of free enterprise aiming 
at the increase of wealth, which definiti- 
vely supplants the previous form of econ- 
omy (represented by Philemon and Bau- 
cis); he also sees that economic progress 
will give rise to the social problem (seen 
in the contrast between lord and serfs). 
Above all, he makes it clear that this will 
be only a temporary, passing phase of de- 
velopment, inasmuch as this economic 
achievement results, in the last analysis, 
from taking possession of nature and ex- 
ploiting it. In other words, the achieve- 
ment is based on the transformation of 
natural resources into monetary value. 
The social question will, in due course, 
lose its urgency (“on free soil a people 
free”); but, on the other hand, the ecolog- 
ical risks (the elements represented by 
Mephistopheles) will constantly increase.” 


1 Mahl, B.: “Goethes Ökonomisches Wissen”. 
Frankfurt/Bern 1982. — 2 Binswanger, H. Ch.: Geld 
und Magie — Deutung und Kritik der modernen 
Wirtschaft anhand von Goethes Faust. Stuttgart 


1985. 


English translation by Greeley Stahl including quotations 


from the classical translation of Goethe’s “Faust” by Bayard 


Taylor. 
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In the course of evolution, incidental 
changes in the genetic material are selected 
byenvironmental pressure. The environ- 
ment has not only spatial, but also tempo- 
ral characteristics which are mainly deter- 
mined by the systematic changes within the 
day or the year. From these “time-spaces” 
similar requirements and expansion poten- 
tials result as from spatial structures (land 
or water, desert or marshland, etc.). Since 
adaptation to time-spaces is also an ecologi- 
cal problem, there is not only an ecology of 
space, but also one of time (chrono-ecol- 


ogy). 


Ecological concepts such as niche, envi- 
ronment, or biotope are also applicable in 
a broader sense in chrono-ecology. How- 
ever, the requirements of time spaces and 
their “chronotopes” (e. g., light and dark- 
ness) are fundamentally different from 
those of biotopes. Whereas most organ- 
isms adapt completely to a biotope with- 
out normally leaving it, they are con- 
stantly exposed to the sequence of differ- 
ent chronotopes. 

The taxonomies of the animal and 
plant kingdoms have been closely studied 
in the last 150 years. The factor time, 
however, has only been considered in 
these taxonomies as a necessary prerequi- 
site of change. The ecological aspect of a 
time space has not been taken into 
account. 


3/1992 UNIVERSITAS 


Spatial and Temporal Environment 


The Chrono-ecology of Biological Rhythms 
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Organisms go through a constan| ds ar 
change of dynamic states: activity anf] insects 
rest, energy intake and processing, deve fund 
opment and reproduction, cell grow} durna 
and division, and much more. corp 

A chrono-ecological specialization cofo a € 
cerns the temporal compartimentaliz:| nderin 
tion and sequence of such states. This} own 
most evident in the temporal compar malian 
mentalization of species-specific activi | ative 
times within the 24-hour time speftede 
There are organisms which are active dt 
ing the day, at night, or in twilight ani 
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that divide their activity into epi- 
hers shin 24 hours. The activity time 
rent fish species can be found in 
Heer on0topess while amphibians are 
| sily active during the night. Most land- 
„ed reptiles are diurnally active, due to 
| i jmiting effects of nocturnal tempera- 
ues (with the exception of the desert). 
Amongst mammals some are diurnal 
ego man, many hoofed animals, various 
|} gonkey and squirrel species) and others 
mural (e.g mice, rats, and most 
predators). Among birds, only few spe- 
constay| gs are nocturnal, while the activity of 
ivity and] insects and other arthropods can be 
ng, deve-|fund in all chronotopes (nocturnal and 
| grow | durnal lepidoptera, flies and gnats, crabs, 
xorpions, etc.). A diagrammatic example 
tion orlo a chronotope-related evolution (con- 
nentali: [sidering only birds and mammals) is 
s. Thiss}stown in figure 1. The evolution of mam- 
compar-|malian activity (gradual shift from day- 
c activi} ative to night-active) is closely related to 
ne spitt| te development of an efficacious thermo- 
cctive dur 
ilight an 
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ground 


night 


night 
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mporal niche in which they are active- 


phylogenetic time 
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regulation. Hence, changes of chronoto- 
pes are analogous to changes of biotopes: 
the change from ground to the air was 
necessarily accompanied by the develop- 
ment of flight mechanisms, the change 
from day to night by the development of 
thermoregulation. The change from diur- 
nal to nocturnal activity offered selection 
advantages for predators as well as prey; 
the prey were better protected from diur- 
nal reptile predators when their motility 
was limited due to the low temperatures 
at night. The same factor also facilitated 
small nocturnally active predators to 
catch their sluggish prey. 

The example of mammalian and bird 
evolution exemplifies the equal impor- 
tance of living space and time space. The 
evolution of mammals is associated with 
a change of chronotope, the evolution of 
birds with a change of biotope. A change 
of space (be it spatial or temporal) oc- 
curred repeatedly in the course of phylo- 
genetic development; however, chrono- 


ce dium. reptiles 


dium. mammals 
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and biotopes appear to have never been 
changed “simultaneously.” Via the “de- 
tour” of the night, diurnally active mam- 
mals evolved secondarily; after the air 
was conquered by diurnal species, noctur- 
nal birds evolved, as well. With flightless 
birds (e. g., ostrich or penguin), animals 
evolved that no longer used the air space, 
which in turn has secondarily been con- 
quered by mammals (e. g., bats and flying 
squirrels). Changes and reversals of this 
kind are known from the spatial phylo- 
genesis. Some terrestrial mammals which, 
after all, had evolved from marine mam- 
mals, later reverted to the aquatic en- 
vironment (e. g., dolphins). 

The change of time space, like the 
change of living space involves an adapta- 
tion of the sensory system: for nocturnal 
organisms, olfactory signals are of prime 
importance; for diurnal animals, vision is 
predominant. Appearance changes, too: 
most nocturnal organisms are black and 
white, diurnal animals are either brightly 
coloured or camouflaged with the colours 
of their environment. 

Just as the activity of the various ani- 
mal species is distributed in the time 
space of a day, various functions within 
the organism have a strict temporal order. 
On the basis of this functional order 
within repeating time spaces, biological 
thythms evolved. In the case of man, 
more than 100 different daily rhythms 
have been described: temperature, hor- 
mones, electrolytes, psychological varia- 
bles, allergic reactions, statistical birth 
and death frequencies, to name only a 
few. The maxima of these rhythms are 
distributed over the entire day. Most of 
them are more or less related to the alter- 

nation of activity and rest (or sleep). This 
is mainly due to an activity-dependent 
energy consumption, but the advantage 
of placing renewal and growth processes 
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into the rest or sleep phase may als 

an important role.’ However, the <i 0 
tion of temporal structure and cod i 
mentalization of biological proce o 
not only related to the influences a inter 
day or the year, but can also be bed i 
upon the mutual influence of spel K 
Years of records of trapped lynx in a imed by 
nada show a ten-year cycle? based a fy interi 


predator-prey interactions. Predator- PhS. 


3 . Prey | 
relationships can even lead to a tempor ae of the 
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fore developing into reproductive aduh {2 fue 
for a few weeks. In these life cycles, pl? gover 
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the course of evolution. Presumably th |" chang 
insects use these prime numbers » ™ the 
“evade natural enemies whose own de |* P"O. 
velopment time is shorter. Even with mil prunder 
tiples of their generation time, these pret |" the 
ators could not synchronize with teis or 
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the ecological distribution of species $ me 
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: el presentation of time seems to 
J gelection advantages for the orienta- 
' i in time spaces. This task is per- 
Species, a by endogenous clocks which are 

internal pacemakers for biological 
sed o hms. The most outstanding character- 
OF-prey k of these endogenous rhythms is that 
caf continue to oscillate under constant 
“Tagditions (€. g- without light or temper- 
"|e fluctuations). Endogenous rhythms 
‘Ie governed by a self-sustained clock- 
i ark (oscillator) which is not dependent 
bly the a changes in the environment to pro- 
le the internal rhythm. The length of 
_period of endogenous clocks can devi- 
th mt ¥ Under constant laboratory conditions 
se pre: the rhythmic environment (24 
ith the fais or 365 days), but it always remains 
3 Thu; in its time range. Halberg * has there- 
ecies sf" Suggested the term “circa-dian” 
anviron: dout one day) for the endogenous diur- 
c disn: dock, Today, the prefix circa is also 
mple o Polied to other rhythms for which an en- 
i ordt *¥M0US oscillator is assumed (e. g., an- 
ence d i and tidal rhythms). Circa clocks 
iutes 1 |ë thus far been shown to exist for the 
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tually take on the significance of a calen- 
dar. Equally seasonal are the falling of 
leaves, molting of feathers, fur, and ant- 
lers, hibernation and bird migration.’ 
Many of these annual rhythms continue 
to function under constant laboratory 
conditions. Therefore, there must be a 
“circa-annual” clock responsible for them. 
The most important environmental fac- 
tors which influence annual rhythms 
(synchronize the endogenous rhythm 
with the external one) are photoperiod 
(length of day) and temperature. 

Humans have also pronounced annual 
rhythms. Our eating habits (e. g., relative 
amounts of protein or carbohydrates),* 
sleep,’ sexual” and reading behaviour,” 
our subjective, psychological, and bodily 
wellbeing,” apart from many other 
factors, are strongly dependent on the 
season. Based on statistics gathered 
worldwide, it has been demonstrated that 
although monthly birth rates can be 
influenced by a number of social factors 
(e. g., the “Christmas peak” in the bottom 
graph of figure 2), the annual rhythm 
within these statistics is based on biologi- 
cal mechanisms." Similarly, the monthly 
rates of suicide and general mortality 
display an annual rhythm “ (figure 2). 

The rhythm in birth rates is a conse- 
quence of a rhythm of successful concep- 
tion. In Germany the most children are 
born in February and March and were 
thus conceived in May or June of the pre- 
vious year. These rhythms are specific for 
the geographic location and climatic con- 
ditions of a country and are shifted by six 
months across the global hemispheres. 

The annual rhythm in general mortal- 
ity appears to be mainly influenced by 
temperature (figure 2, top panel), whereas 
the annual fluctuations in suicide rates are 
more closely correlated to the sun (photo- 
period, amount of light) (figure 2, middle 
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temperatures (figure 2, bottom panel). most closely approximates the tempers 
Successful conception is particularly high ture optimum cited above. In most coun 
worldwide if the temperatures fluctuate tries, the conception rhythm has shife! 
between 12°C (morning) and 20°C its phase (e. g., month of maximum) owl 
in fi a: 7 ae i §:Th 
(noon) (grey areas in figure 2). The great- the last 50 years, and in addition, hafti iiw 
est increase in conception rates is found levelled off. Due to working increasing 
doors, 
erences 
as ffont c 
sonal 
temp. maximum kl more 
Kd air-co 
gen. mortality S p 
1903 ~ 1977 bo || hits d 
temp. minimum R peratu 
La 3 (parab 
Sa a a a a UNE 
x | [Se two 
} suicides $ f 
i 1954 - 1973 Sei 
j f tions 
$ intial E 
photoperiod $ j 
Si Spat 
Lar g 
[SE Sa L L See Lees) eee) SSS eo a ay y 
spring equinox i 
March 21 
temperatures 
between A 
. 12 and 20°C “Christmas 
conceptions peak” 
1872 - 1920 
OREN Dee eM, 


A 
season (month) 


M J 


Fig. 2: One way to find annual rhythms in man is by using statistics, here exemplified by monthly r: 5 

annual deviations in general mortality are predominantly dependent on local temperature, suicides nde 
i i ñ A í r 

births (or rather conceptions) on both these environmental factors. Their greatest increase is PIG (grey 


equinox, and they reach a maximum when daytime temperatures fluctuate between 12 °C and 
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somal temperature differences more 
fi more efficiently by central heating 
air-conditioning. 

hits dependence on photoperiod and 
perature, human annual rhythms are 
parable to those of animals, whose 
E> is also mainly influenced by 

environmental factors. 
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fa 3:The mechanisms which produce the 24-hour rhythm on the cellular and molecular level are still unknown; the in- 


adult animals on land must hatch at par- 
ticularly low tides. Extreme tidal differ- 
ences are influenced by the sun as well as 
the moon. The gnat Clunio can precisely 
calculate the moment of the lowest tides 
(approx. every two weeks) in advance by 
using a complicated internal clock mecha- 
nism. 

Other, generally nocturnal animals dis- 
play lunar rhythms." It may be assumed 
that the activity of most crepuscular and 
nocturnal animals is influenced by moon- 
light.” Few of these lunar rhythms could 
be verified under constant laboratory con- 
ditions. The ant lion (Myrmeleon) digs 
little sand craters to catch ants; their 
diameter shows a circa-lunar rhythm. 

The menstrual cycle of women is alsọ 
repeatedly associated with the lunar cycle, 
because of its similar period length. Re- 
cent studies have shown that there is, in- 
deed, a correlation between the two 
rhythms but only in few women. How- 
ever, a biologically relevant correlation 
between menstrual cycle and the lunar 
phases, such as that between body tem- 
perature and the daily path of the sun, 
does not exist. 


UNIVERSITAS 3/1992 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Daily Rhythms 


An endogenous daily clock has been 
found to exist in most organisms. Far 
more is known about the mechanisms of 
the circadian clock than about other en- 
dogenous circa-clocks. The self-sustained 
nature of the circadian clock is familiar to 
all who travel through time zones by air- 
plane. The endogenous rhythm needs sev- 
eral days before we feel “normal” in the 
new time. 

However, the mechanisms of the clock- 
work (oscillator) itself has thus far not 
been decoded for a single circadian 
system. But we do know a lot about the 
oscillator’s reactions to incoming stimuli 
and its “effect” on the output variables 
depending on it (“hands”). They are 
shown schematically in figure 3. 

Under constant laboratory conditions, 
the rhythm of the endogenous oscillator 
can be observed and recorded for varying 
experimental time spans, depending on 
the organism. These “free-running” clocks 
are more or less precise. For example, the 
activity rhythm of the squirrel monkey 
was registered over a period of three 
years; during this time it displayed a de- 
Viation of not more than two percent of 
the average period (24.8 hours).”° 

Every rhythm can be described by its 
period and amplitude as well as by its 
phase position as compared to other time 
systems (e. g., local time of day). One of 
the most important signals for the circa- 
dian clock is light. For example, the phase 
of the internal clock can be shifted by a 
single light pulse. This shift mechanism is 
responsible for the ability of the internal 
clock to be synchronized (entrained) with 
a so-called “Zeitgeber” (time giver). In 
nature, the most important “Zeitgeber” 
is the daily alteration of light and dark- 


ness. 
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suitable lighting. Airplanes could fefistant 
example be lighted differently on wet/avronr 
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on their way home. A more pio" '|'le 
knowledge about the effects of light) night, 
the circadian clock could also be sgl pochemi 
ant for treating certain psychiatric PY sed t 
nomena: for example, seasonal dep kcal 
sions (SAD) have recently been sue Mebrat 
fully treated by phototherapy: oa 
is probably effective via the patient 2 
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e cial found in the central nervous sys- 
feren |en: the SCN (suprachiasmatic nucleus, 
o while area above the optic-nerve crossing) 
in clock ed the pineal gland. The SCN receives 
differay|s input signals primarily from the eye 
unequ/4 transmits its output signals, among 
ve ofthe ers, to the pineal gland, which produc- 
on thes the hormone melatonin in a circa- 
ar interim rhythm. In some birds, it has been 
lge, the town that the SCN signals are not a pre- 
ers and{iuisite for the rhythm in the pineal.” 
y usitt\hring the circadian night (i.e., under 
uld ferlstant conditions in the laboratory 
n wést}avironment”), the pineal cells produce 
ad ons ore melatonin than during the circadian 
speli This is also true for cell cultures of 
al chd silocytes and even for individual 
sutlgt/ael cells. Melatonin affects many areas 
yrofou ie organism as the endogenous signal 
light of ‘night. The decoding of the circadian 
oan Pttemistry of the pineal has thus far 
i "i a the most knowledge about the 
GE fe ons of te cok i 

F and has shifted the search 
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for the circadian oscillator to the cellular 
level. 

The fact that single cells can also have a 
circadian clock has been known for 50 
years and was first demonstrated with the 
aid of the circadian light orientation of 
unicellular freshwater algae.’ Most chro- 
nobiological experiments with unicellular 
organisms are carried out on algae, but 
yeasts and fungi also have circadian 
clocks which are subjected to intense 
molecular and genetic research. The uni- 
cellular motile alga Gonyaulax is one of 
the most thoroughly studied circadian 
systems. It is particularly suited to circa- 
dian studies, because it produces light by 
a biochemical reaction in a 24-hour 
rhythm (figure 4). 

With the aid of the Gonyaulax model, 
the molecular mechanisms of the in- and 
outputs of the circadian clock are now 
being carefully studied.” ** This know- 
ledge will eventually lead to the descrip- 
tion of the molecular clock work, whose 
mechanisms can then be looked for in 
other organisms. 

The decoding of the circadian clock- 
work is one of the most exciting tasks in 
modern biology. This mechanism is one 
of the last biological phenomena still en- 
tirely unexplained. Chronobiological in- 
sights will not only yield important leads 


a Circadian p; Sis 5 
Mis chee bioluminiscence of algae is particularly suited for research on the cellular circadian clock, as this 
“rized by high precision and can be automatically recorded. 
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for the medical and psychiatric treatment 
of patients. They also pose new questions. 
What are the consequences, for example, 
of shielding ourselves from environmen- 
tal signals or disregarding daily structures 
for the physiology of man, which has 
been controlled for many millions of 
years by endogenous clock systems syn- 
chronized with the environment by natu- 
ral signals? 
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The Narrow Ridge of Life 


The Ecological Challenge of Evolution 


Bernhard Verbeek, Dortmund 


P. 305,- 
blue lig 
» free-ny 


S canari) E TE 
ronobid, |i is becoming ever clearer that life is a 


ngs, J.W: | penomenon of material organization, 
lian dod {aormation and regulation and that this is 
nschede prerequisite for spirit, culture and civili- 
“A Rowe! mion. The following article extends from 
onsfomes, estart of life to the present, when the one 
rapie ell wcies which has evolved culture, the 
> SANS Homo sapiens”, is endangering himself. 
a Tis is partially due to the laws which are 
ae prent to evolution, which not only 
ae a individuals but also the collective 
f the cine wsi-organisms of civilization are subject 
creat: Avoidance of danger must be based on 
menat|“thard reality and not on wishful thinking 
Horm: | tout the nature of man. 

R.: Tage 

er Eug! 


hung, &| life 
ge ls an unusual force. Other laws seem 
ngs J 


‘be vali ; ane 
period à valid here than in non-living nature. 
rent pe a € poetic language of our myth of cre- 
oa : i 
notes! on God existed outside the world and 
Hat) Dmed the fertil ; 
glad Kring ertile earth of our planet into 
i C 
isin} o atures, even man, and breathed 
into them 
Ost e? i 
nH religions too regard living 
Pesumably having been animated. This 
défi o approaches our intuitive atti- 
si 1] 
poort Whole € and also corresponds to our 


et occi a Š 
sJocks uv tele cidental tradition, as seen in the 
Ca 


ie : - . 
ile of Aristotle or in the vital force 


cot Vitalis? see 
Ane s") postulated by the vitalists 
OVitalists. 


are famil: 
A ; 
miliar with cellular structures 


j em : 
a €anwhile we have learnt more. 


down to molecular details and control 
mechanisms. We know that the laws of 
physics apply to living material without 
restriction. And there is every indication 
that if we could build an imitation of a 
grain of wheat, down to the molecular 
level, then this would definitely germinate 
and bear fruit. It would possess the force 


of life. 
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Many see this molecular biological 
view of the world as shocking. However a 
very strong indication that it is correct is 
the fact that one can synthesize function- 
ing genes. There is even already a “genetic 
typewriter”, which is based on a com- 
puterized miniature laboratory. Either in 
the laboratory or in real life genes are 
produced according to a definite pro- 
gramme. The individual cells, the living 
organisms, populations and ecosystems 
work in accordance with these genetic 
programmes. The character of life is pro- 
gramme. Thus in the age of information 
science we have understood everything — 
you might think. But each genome has its 
programmatic peculiarities, dependences 
and autonomies. The interdependences 
are too vast to be comprehended. Only 
retrospectively does chance form itself 
into an aim; the improbable arises from 
randomness. Order in evolution appears 
out of chaos. 
Now creation has reached its crown 
in man and man has the power. He 
creates what he sees as order. He widens 
his power whenever possible. He bases 
his claims on God’s mercy or argues 
from a secular position. But he misin- 
terprets the historical relationships. Al- 
most everything becomes its opposite — 
order to chaos, tidiness to dirt — in the 
water, air and countryside. Everything is 
devilishly confused — health becomes 
disease, “Justice becomes injustice, a 
blessing becomes a curse”, explains 
Mephistopheles in the guise of a univer- 
sity lecturer to the astonished student. 
“Fair is foul and foul is fair” screech the 
witches in their incantation in Macbeth, 
beautiful becomes ugly, ugly beautiful. 
Nature becomes culture and culture 
becomes monotony, barbarism, genocide 
and the death of species. Out of power 
arises powerlessness. What is happening 
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in the world? What has creation þ 
D r 
itself to? ough 


The Most Modern and 
Most Ancient Epic 


The biologist Edward O. Wilson, a radic] 
representative of scientific materialism 
described evolution as an epic, a 
epic of the greatest explanatory value 
Many regard it as a dangerous rival to oy 
traditional world myth. People still rex 
in a disturbed fashion, reserved and hos 
tile, and are often aggressive, because th 
old system of orientation has been put 
into question. It is quite possible to ex 
clude the contradictions and inconsisten- 
cies from the various views of the world 
and to persist happily caged in the mentl 
structure which you find secure. Stupid- 
ity is adaptive; it increases the ability 1 
survive, as H. Geyer states in his inger 
ious if not totally serious essay on thi 
uncanny phenomenon. However stupid 
ity, particularly collective, can also brin 
total destruction. We should therefore tt 
to break open as many mental cages # 
possible and to achieve a vision of natut 
which is as consistent and realistic ® 
possible and which cannot be E 
from one standpoint alone. We s 
not exclude or harmonize aways a 
when necessary, revise old knowles 
and integrate new. T i 
Put exactly, the epic of evolution ! A 
oldest that is conceivable. However i, i 
only recently become legible for m A 
has at least two things in comm of 
the conventional world myth: 
1. It is the normal matter of TS io 
which, in a suitable configuration iy 
on life. This life is then evident Y ges! 
position of being able to e ofl 
circumstances. For this it ne A 
the force of life, which it acqu! 
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wtp the earth (as in the myth) — from 
Tough, pide me 

ation has a history. This phenom- 
ae is not only capable of holding 
an omplex information but can defy 
Bards of chance and develop this 
radi ation to ever more Cees, 
rialism, fils, UP to mankind, as Teilhard de 
ic, a (urdin put it. At least at the human 


value rela soul was then formed. The science 
to ou (sihis soul is called psychology. 


ll rean 


id hos fy Life is Nourished 
use the 


en put |i this can be observed, but at first 
to ex fence seems tO contradict the laws of 
asisten: [Hrmodynamics, as these only permit de- 
worl! opment towards the more probable. 
mental [fowever the dynamic system of a living 
Stupid: [reure accumulates energy and informa- 
ility to fin and, if successful, resists the cosmic 
‘ingen: fwrent of the increase in “entropy”, 
on ths fitih means the natural trend towards 
stupid yater probability and less order. It is 
o briny tis relationship which makes perpetual 
fore t} JR0ton impossible, which makes hot ob- 
ages # Vt cool and cold objects warm, which 
m ts a message in the sand until it is il- 
val a Reich ee the extraordinary 
should fly the E prioun Life does ex: 
sb lilt e of this: it orders chaos, 
Pi na stores energy and is conti- 

yın motion. It is therefore no won- 


Er t ata ù a 
! special = 
1 js the | tte pecial vital force has been pos 


r ir has | tands, an entelechie, a spirit which 
oa It aide the physical laws. 
n wi one ond look shows that life does not 


tradi s 
tropp the law of the increase of 
5 earth | Master Ut constructively exploits it to 


the apparent problems arising 


oy eee 
jp HEY en Syst Or this it created separate but 


dve Moms, ems consisting of inividual orga- 
enei thoy, aol simple mechanical analogy 
s fro" ichk that is possible. A mill-wheel, 


as ; : 
no fixed axis but lies on a track 


———— 


and which is driven from beneath by the 
down-stream, moves continuously 
up-stream (Fig.1). Another example is the 
yachtsman who can tack against the 
wind. “Natura non nisi parendo vincitur” 
as Francis Bacon wrote. Nature can only 
be mastered if you yield to her. 

The present ecological system of the 
earth is essentially in equilibrium and will 
carry on as long as the sun delivers 
energy which can be taken up by plants. 
However we should not overlook the fact 
that this equilibrium is, strictly speaking, 
permanently unstable. As in any technol- 
ogy so in life must every expenditure of 
energy be paid for. Everywhere where life 
maintains itself above the threshold of ex- 
istence, or even extends itself, a lot of po- 
tential energy must flow into the stream 
of entropy to fuel the expensive chemical 
energy of life. “Whenever an organism 
feeds there is negative entropy”, as Erwin 
Schrédinger so aptly put it, with the lin- 
guistic informality fitting to a genius in 
physics. 

Moreover, we should remember that 
the mirror of the present moving through 
time has a long and dramatic evolution 
behind it. The development is always pro- 
ceeding and, under the influence of the 
past, produces what will soon become 
the past. Life arose about four thousand 
million years ago and at this time condi- 
tions on the earth were extremely im- 
probable, perhaps even unique in the uni- 
verse. These had been produced by a gi- 
gantic physical evolution, which is being 
more and more recognized with the in- 
creasing “historicization of physics” (Pri- 


gogine). 


How Order Comes from Chaos 


We can be sure that at the birth of life the 
earth’s climate was not exactly friendly to 
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Fig. 1. A downhill stream can cause upward motion. 


man. Not even free oxygen existed, but 
water vapour, methane, ammonia and 
large quantities of CO, led to a hot at- 
mosphere. After the early arguments of 
Darwin and their development by 
Oparin, the exciting experiments of Mil- 
ler and the studies of Eigen and of many 
others, the models for the formation of 
life from matter have become more and 
more plausible. We are beginning to 
understand how order came from chaos, 
how the information necessary to life de- 
veloped further and how the carriers of 
information, known today as genes, cre- 
ated better and better mechanisms for 
their own protection and reproduction. 
The components of the primaeval soup 
which provided energy were presumably 
quickly consumed. Once there were sys- 
tems that lived to reproduce themselves, 
excess was converted to scarcity, exactly 
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the atmosphere, 


as we know from economic systems. Thi 
first energy crisis was solved by the novel 
alternatives, the green photoautotrophs 
which could live from sunshine. But thes 
too were uninhibited in their exploitant 
and burdened the atmosphere. They eA 
sumed the carbon in CO,, giving an s 
valent quantity of oxygen, which m fè 
sonous to organisms at this perio ee 
oxygen was first released into the at 
where it oxidized dissolved bia E in 
leading to deposits of ore, and the 
which was t 
dizing, I 
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ences in the background and steer 
a gigantic reproductive apparatus ever 
f effectively. This is superficially an 
f idea, but when applied to man is 
“ally felt to be insulting. The purpose 
four existence 1S supposed to be the 
servation of our genes? It may be bet- 
0 return for the moment to the proto- 
tie forms of ancient earth. We have 
pwer prejudices here. 
“the newly formed oxygen formed a 
ier of OZONE, which protected life from 
iVadiation. It also made it at least the- 
yaically possible to extract energy very 
fectively by respiration. Chance and 
Mos continued to shake the almost un- 
wmicted lottery of the genes. Perhaps 
uly one of these “numbers” attained the 
ofiguration of the new necessity and 
wld use the energy offered. Respiration 
td been invented, proved to be devastat- 
aly successful and spread throughout 
t whole planet. The new programme 
¥ reproduced in an enormous edition 
ad became a runaway hit. What is the- 
ically possible is ruthlessly and 
#portunistically converted into practice, 
Pee ccularly lucrative. This advance 
i Ogical respiration is the opposite of 
Mrosynthesis, It is life from the death of 
a mee from the respiration of mod- 
een plants). All animals apart from 


i a algae (which are summarized 
t thi a in ecological systems) live 
has, oan Some live directly from 
Reine eae indirectly through an inter- 
e survival pain. Biological success, 
A A ae the genetic programme, is 
| Btized ; only value which can be re- 
elt may i Prehuman evolution. 
| beg ee cave been opportunism which 


raw materials and made a largely cyclical 
balance possible (Fig.2). Otherwise life 
would rapidly have run itself to death for 
lack of material, particularly of CO,. At 
least it would not have risen above a very 
modest level and we would not have been 
in a position to worry about it. 

What today appears to have been 
harmonically planned was only “retro- 
spectively stabilized” and is the result of 
permanent creation, consisting of the 
continuous adaptation of life to its own 
results (Fig.3). It is the result of the con- 
tinuous removal of the less harmonically 
adapted. Still the changes before civiliza- 
tion happened like the folding of a chain 
of mountains — so imperceptibly slowly 
that the living systems could adapt and 
produce an enormous multitude of forms. 


How the Improbable 
Becomes Probable 


The Law of Entropy can be aptly formu- 
lated as a tautology, namely: “The more 
probable will probably happen”. The Gar- 
ching physicist Peter Kafka emphasizes 
that this tautology also holds good for the 
realm of life. In the course of evolution 
the once improbable becomes probable, 
by the exclusion of other possibilities. We 
owe our existence to this fact, although it 
could also lead to our extinction. What is 
true for the evolution of organisms is also 
true for risk technologies. If the seas are 
full of tankers, if we have 10000 nuclear 
power stations, if for some motive or oth- 
er genetic engineering with gene frag- 
ments is carried out in every garage, then 
the improbable is no longer improbable. 
It will probably happen at some time. 
Something new and exciting appears 
with the development of man. His genetic 
programme is so extraordinarily success- 
ful, because it allows its bearers the great- 
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est freedom. It is not like this with a ter- 
mite, where the tiniest details about auto- 
matic behaviour are prescribed. The 
human programme allows the develop- 
ment and transmission of culture and 
civilization. A meta-evolution then pro- 
ceeds, on a new level. This is more rapid 
and effective than biological evolution, 
but is still dependent on its support. 
Cultural innovation in man can spread 
like wildfire, without going the lethargic 
way of genetic mutation, selection and re- 
combination. 

However, the routes of meta-evolution 
must be judged by their success in the 


real world. That which does i 
the incredibly complex demand 
necessity, falls and is destroyed 
however good, for which our brain 
civilization are inadequatel 
phylogenetically and ontoge 


cient harmony with the environmen, 


Thus the lousy opportunism found js 


biogenetic evolution extends to ¢ 
netic meta-evolution. This has been 
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Be ae sonten: Energy from the sun is taken up by organisms and released first into the environme 
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Jin cultural ecology, which led to 
pore? A fall of numerous civilizations. 
AeA biologist sees here the 
inciple as in non-human develop- 
BP esources were used whenever 
ae readiness to do without only de- 
ved ‘under the force of circumstances; 
“lity only apparently ruled. Tradi- 
vgs and the demands of cults which 
bye proved themselves in practice are 
syed without reflection, like instincts, 
alare the most effective ways of regulat- 
behaviour. Cultures which do not pay 
‘e-term attention to ecological require- 
sats simply die out. For a limited time 
lar deficits can be made good by expan- 
fn and robbery. Man has never under- 
{wod his systems, but has always justi- 
èd them. 
Now back to the problem of the nar- 
ww ridge of life. Prehuman animals can, 


i G 
te ayolutiona Yi 


| bolus 
cih olution 


discussed, only extract energy by respi- 
iion by combining energy-rich formerly 
‘ng material with oxygen. No more 


energy can be extracted than the available 
food allows. This changes with an impor- 
tant step in the evolution of man: the use 
of fire. This opens totally new resources 
to him. It is the extension of respiration 
by other means, coarse and immoderate. 
However it is also successful against com- 
petitors who do not have this possibility, 
just like war, which is painfully similar to 
what we read in Clausewitz. 

Just like war, combustion has been 
enormously improved since the first in- 
vention of combustion machines. No 
alteration in the world should now fail 
because of lack of energy — you simply 
produce more. The basis of the history of 
the earth is attacked; reduced carbon is 
taken from the earth’s crust and com- 
bined again with oxygen to form CO}. 
Man does in principle what has always 
happened in evolution, but for which 
other creatures did not have the technol- 
ogy — the exploitation of hidden reserves 
of energy. With the help of new technol- 


: Us like a sculptor who tries to sculpt the available material into something as close as possible to his ideal 
jiu tı nity of a form of life to survive the so-called inclusive fitness. Selection is the tool with which the most 


nami, i Stures are chipped out. Through this process creation achieves ever newer “images” and directions. It is 
PIN contrast to sculpture in stone — and can also destroy the forms and systems which have been developed. 
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ogy fire is brought into coal seams, into 
oil fields and into the rain forest, where it 
would have no chance without chain 
saws. 

The work of man means that the re- 
stricted harmony on the whole earth is 
no longer guaranteed for many species. 
The evolutionary introduction of respira- 
tion three and a half thousand million 
years ago created long-term possibilities 
for life. However, in spite of all the indis- 
putable and impressive technological 
progress, the abrupt consumption of fos- 
sil and life resources signifies a dramatic 
regression in the evolution of life. CO, 
increases; O, decreases. Worse than the 
reduction in oxygen is the disappearance 
of species. Reliable but approximate cal- 
culations show that at the moment about 
10000 times as many species are dying 
out as new ones can arise, which is a 
holocaust for the biosphere. A species 
dies out perhaps every hour. There have 
been enough recent conferences on the 
climatic phenomena which accompany us 
on the way back to the chaos of the 
primaeval earth — but too few consequen- 
ces have been drawn. 

It is not immediately evident that what 
is happening at the moment on our 
populated planet is really so bad. Man 
is doing just what the continuous com- 
petition of evolution has bred him to 
do, indeed what all living creatures do: 
using resources to reproduce his own 
genome. 


The Moral Dimension 


There are however some differences be- 
tween us and other living creatures. His 
advanced intellectual development has al- 
lowed man to build up a technical civili- 
zation. The individual elements of this 
have acquired their own dynamism, a 
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quasi-organismic independence, of w, 
some day man will no longer be a i 
ter, or perhaps already is not — a 
have not noticed it yet. Either consent 
or unconsciously these higher mic 
civilization, such as states, con AA 4 
uncontrollable parties, develop an ex ‘ 
sive and self-serving character, e 
gously to the laws for genetic n, 
Above all these quasi-organisms do thi 
without any consideration at all for the 
environment — just like the opportunism 
which is inherent to evolution. Today lv. If 
ing humans are sometimes, but rarely 
enough, able to defend themselves, fully 
ture generations are not able to do this. i} 
is exactly the same with the non-human} 


only well 


creation. 

A further specific characteristic offf 
human evolution is our ability to see cor 
sequences, for a limited forecast of tef 
future. Our activity then acquires a drf 
mension which is totally new for evol:|F 
tion, a moral dimension. You might 
think that this would help us to solve o 
problems. 

This however overlooks the fact tht 
individuals and whole communities Ine} 
on a communally used planet of en 
stricted size, under the pressure E 
mands of perpetual growth. Without K ; 
cient regulation this must turn into H 
gedy, “the tragedy of the cono 
Garrett Hardin put it. Everyone t E 
much as he can from the common of 
property, but he calls on the othe inte 
without. For reasons of fitness a he 
vidual can hardly behave different thes 
for exactly these reasons he must ious! a 
this, in as credible and as sanctim® rays 
fashion as possible. According ' i con 
moral appeals have two essentla 
nents: ‘ f 
1. (intended communication) ely eT 
don’t do as we ask, We will oP 
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to mention the schools of psychology and 
education which hope to improve the 
world. The desired Homo oecologicus 
may exist here or there as an exception, 
for the delight of others. He is more 
likely to be laughed at than admired 
and is subject to hostility, as someone 
who transgresses the rules of normal 
behaviour. However the atmosphere, 
both economic and ecological, is pro- 
duced by the powerful, who unwor- 
riedly exploit our resources. At the 
moment the culture of noble and environ- 
mentally friendly human beings has no 
chance of surviving and expanding in the 
world. 


A New Plan 


What can be done to remedy this depres- 
sing situation? A planned economy ob- 
viously does not help at all. It is quite in- 
herently inconsistent with the freely inno- 
vative principles of evolution. However 
the market economy, as we know it, is 
also clearly no good at all. Now, either 
from predictive insight or from unfortu- 
nate experience, man has already made 
written or unwritten rules of behaviour 
and adherence to these is energetically 
forced through. Man’s genetic pro- 
gramme demands rather than permits 
this, as he is a cultural being. 

Like the rules of a language these prac- 
tised rules are imprinted and internalized 
and are mostly seen as incontrovertible — 
in religiously influenced older cultures 
they are seen as God given. In earlier gen- 
erations there was no reason to include 
an imperative to preserve the earth’s at- 
mosphere, rather than to reproduce, or to 
protect species of animals and plants, 
which used to be regarded as vermin and 
weeds. It is now high time to do this, and 
I see this as the only helpful approach. 
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was suited for man and which could cite 
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consume non-regenerable resources you f 
must be forced to pay a lot, with exce 
sive use perhaps on a sharply rising scak|, 
No mortgage on the future will b 
granted. In exchange, the state can reduce [uit 
or abolish all other taxes. These andl" 
similar conditions could help to create an 
evolution of civilization in which, in 
contrast to now, only environmentally 
friendly creations could thrive: no ew 
travagance with energy, no flood of 
packaging, no car madness, no unoca 
pied gigantic flats in spite of lack al 
accommodation for many. In exchan 
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meteorological and psychological) whid 
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worth experiencing, a chance for the ol 
the handicapped, for children and for te 
future. We cannot promise paradise, ba 
we can avoid hell. 
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R: The Selfish Gene. Oxford 1976; 
stische Gen. Berlin 1978. — Geyer, 
on Stupidity. Causes and Effects of Low Intel- 
fal Achievement in Man. An Essay. (Uber die 
E Ursachen und Wirkungen der Intellek- 
len Minderleistung des Menschen. Ein Essay.) 
angen, Berlin, Frankfurt a.M. 1954. = Hardin, 
«The Tragedy of the Commons. In: Science 162 
Ì 3), PP: 1243-1248. — Harris, M.: Cannibals and 
(as, New York; German: Kannibalen und Könige. 
shee und Niedergang der Menschheitskulturen. 
feakfurt a.M. 1970. — Helsper, H.: What Evolution 
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Requires of the Law. (Die Vorschriften der Evolution 
fiir das Recht.) Cologne 1989. — Kafka, P.: The Law 
of Development. But What is Progress? (Das Gesetz 
des Aufstiegs. Fortschritt — was ist das eigentlich?) 
In: M. Faulstich/K. Lorber (Eds.): Unitary Environ- 
mental Protection. (Ganzheitlicher Umweltschutz.) 
Stuttgart 1990. pp. 59-73. — Prigogine, 1.: The Physi- 
cochemical Roots of Life. (Die physikalisch-chemi- 
schen Wurzeln des Lebens.) In: H. Meier (Ed.): The 
Challenge of Evolutionary Biology. (Die Herausfor- 
derung der Evolutionsbiologie.) Munich, Zurich 
1988. pp. 19-52. — Schrédinger, E.: What is Life? The 
Physical Aspect of the Living Cell. Cambridge 1944. 
Cited from the German Translation: Was ist Leben? 
Die lebende Zelle mit den Augen des Physikers 
betrachtet. Munich 1952. — Wilson, E. O.: On 
Human Nature. Cambridge 1978. German: Biologie 
als Schicksal. Die soziobiologischen Grundlagen 
menschlichen Verhaltens. Berlin 1980. 
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“ d Man” C to Europe vation an study of Stone Ag qure n 
How “Modern Man” Came P remains. It is the oldest findin intan e 
from Africa site with artefacts and evidence lasers de 


(df). That modern man, Homo erectus, evolved in Africa and 
then gradually set out towards Europe on the long journey to 
colder regions, is hardly subject to scientific debate today. 
However, the theories and suspicions regarding the direction 
early man once took are diverse. Thanks to the sensational 
discovery of a human mandible estimated to be 1.6 to 1.7 mil- 
lion years old by German archaeologists in the Kaucasus 
(Georgia) amongst many animal bones in a cellar pit of a 
medieval ruin in Dmanisi, it now seems proven that the earliest 
route man took from Africa to Europe was via Eurasia, the land 
between the Black and Caspian Seas. 


The much later date deter- 
mined for settlement in Europe, 
which was regarded as verified 
till now on the basis of discover- 
ies of approximately 700,000 
and 500,000 years’ age made in 
Prague and Heidelberg, re- 
spectively, must also be revised 
because of the Caucasian 
mandible. The Prague and Hei- 
delberg discoveries, however, 
are from a period in which a se- 
cond route to Europe had been 
found via the Strait of Gibraltar. 
This research project began 
with an invitation extended by 
the Georgian Academy of 
Sciences to the Research Insti- 
tute for the Palaeolithic Period 
of the Roman-Germanic Cen- 
tral Museum in Mainz, which 
its director, Professor Gerhard 
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Bosinski of Cologne Universi- 
ty, who speaks Russian fluently, 
and his assistant, Dr. Antje Jus- 
tus, took up in the late summer 
of 1991. They had been asked to 
give their expertise on a Palaeo- 
lithic finding their Georgian 
colleagues had discovered be- 
neath the ruins of a medieval 
city. 

The excavation site is inside the 
now uninhabited city of Dma- 
nisi, some 84 kilometers from 
Tbilissi near the Armenian bor- 
der. The site, which was a major 
fortification in the 12th and 
13th centuries on the main Cau- 
casian trade route to the coun- 
tries of the Near East, is located 
on a triangular plateau rising 
between two river valleys overa 
stream of basalt lava, which 
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fragments were only in part re- 
cognizable and were piled in a 
near tangle, so that the utmost 
care was required in uncovering 
them. Finally, just a hand’s 
breadth under the first sabre- 
toothed-tiger skull — and only 
20 centimeters above the layer 
of black volcanic ash — a bone 
with a semicircular curve sur- 
prisingly turned up. A first 
tooth was revealed — it was a 
human mandible with 16 well 
preserved teeth pointing down- 
wards. Right next to it was a 
stone tool. 

The age of the prehistoric man 
to whom this mandible be- 
longed is estimated, on the ba- 
sis of the signs of wear of his 
teeth, to be 20 to 24 years; the 
age of the deposit period in 
which the discovery was made 
is estimated by Bosinski to be 
1.7 to 1.6 million years. Prelim- 
inary dating of the jawbone 
by the vulcanologist Professor 
Hans-Ulrich Schmincke of the 
University of Kiel is in agree- 


Geoarchaeology 
Has the Riddle of the 


Lost Continent Been Solved? 


of the discovery which is now 
being studied and preserved in 


Museum in Mainz, is planned 


States. 
The mandible is relatively slen- 


ment with this. A further dating 


the Roman-German Central 


to be performed in the United 


der and is evidence of a reced- 
ing chin and displays a mosaic 
of characteristics which are typ- 
ical of the archaic Homo erec- 
tus and in part of still older 
forms. Striking and mysterious 
is an injury of the mandible: the 
rami are missing. Perhaps the 
Caucasian man was the victim 
of a fatal hunting accident and 
the man’s head —as befit his im- 
portance —was brought back to 
the camp with the kill to take 
the brain out of his skull. Like 
with many prehistoric peoples, 
cultic cannibalism, the archaeo- 
logists point out, should not be 
ruled out, but it could mean 
that Caucasian man had al- 
ready developed a mentality of 
his own. 


(df). For over two millenia, people have been wondering about 
the legendary Atlantis, of which there is only one description, 
stemming from the Greek philosopher Plato (427-347 B.C.). 


The sunken island has 
just about everywhere. 


been suspected of having been located 
The geoarchaeologist Dr. Eberhard 


Zangger of the German Archaeological Institute in Athens has 
now put forth the scientifically supported thesis that for his de- 
scription of Atlantis, Plato simply exploited an historic report 


from Egypt on the city of Troy, 


the city on the west coast of Asia 


Minor which was world-renowned even in antiquity. 


Since antiquity, the Atlantis 
story has inspired scholars, 
writers, adventurers, and luna- 
tics‘The number of books and 
articles in scholarly journals 
on the “Lost Continent” has 


reached the millions by now. 
Over 40 places throughout the 
world can be listed where 
Atlantis has been suspected to 
be, among them the Arctic, 
Heligoland, and outer space. 
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With his book, “Atlantis — eine 
Legende wird entziffert” 
[Atlantis: the Deciphering ofa 
Legend’] (Verlag Droemer 
Knauer, Munich 1992), Zangger 
has now renewed the debate on 
the mysterious island city. 

The Atlantis story goes back to 
a conversation conducted in 
the 6th century B.C. by the 
Greek statesman Solon (640 to 
560 B.C.) and a priest in Sais, 
the capital of Egypt at the time. 
Plato recapitulated the purport- 
ed legend of his forerunner 
Solon in 360 B.C. in the dia- 
logues “Timaeus” and “Kri- 
tias,”thus handing it down to 
posterity, which, however, 
usually consigned it to the 
realm of pure fiction. Thus, 
Plato’s description has its roots 
in something which was related 
several centuries earlier in 
Egypt and in which the Egyp- 
tian priest confused the Greek 
landscapes of Attica and the 
Plane of Argolis on the Pelo- 
ponnesian peninsula. The read- 
er learns there that a Greek 
civilization — the culture of the 
late Bronze Age — was de- 


stroyed by simultaneously 
occurring earthquakes and 
tidal waves. 

For ten years, Zangger studied 
early Greek culture and its nat- 
ural surroundings. Drillings in 
the area around Tiryns revealed 
traces of a large landslide and a 
flood catastrophe which buried 
the outlying areas of the Myce- 
naean fortress of Tiryns under 
meters-high rubble 3,200 years 
ago. The disaster was caused by 
an earthquake, as German re- 
search has since revealed. It 
must have been a period of 
catastrophes, for many other 
Mycenaean settlements were 
destroyed at that time. 

The demise of Mycenaean cul- 
ture runs parallel to the decline 
of many states of the Eastern 
Mediterranean region in the 
late Bronze Age. This phenom- 
enon in particular is mentioned 
by Plato. The collapse in the 
Argolis as well as in the states of 
the Mediterranean was handed 
down by oral tradition and then 
in Solon’s relation on Atlantis. 
In Zangger’s view, Plato’s 
Atlantis tale is the story of the 


The location of the sunken island Atlantis accordin ipti 
s to the d 
(Illustration by Athanasius Kircher, 1601 to 1680). ; aR 
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Foodstuffs from the Genetic Laboratory 


Fulda (fwt). How would it be if spoiled yoghurt turned red as a 
warning to consumers? Or violet, or green? The present state 
of genetic engineering would make this possible. This science 
has brought great advancements to medicine in recent years. 
But research scientists have long since stopped manipulating 
genetic codes just to produce medicines or treat diseases. They 
also change the genes of carps and tomatoes, potatoes, rape, 
and cereals. In the coming years such products will also be 
found on the shelves of German supermarkets, too. At a semi- 
nar of the German Nutrition Society (Deutsche Gesellschaft 
fiir Ernahrung), scientists discussed the advantages and disad- 
vantages of these “new foodstuffs.” 


Foodstuffs of this kind are still 

growing almost exclusively in 

research laboratories, but in the 

United States the “supertoma- 
to,” for example, is already on 

the market. It is said to be big- 
ger and more durable than its 

nonmanipulated cousins, as 

Jérg Landsmann of the Insti- 
tute of Biochemistry and Plant 

Virology in Braunschweig ex- 
plained. The taste of the “super- 
tomato” has also been im- 
proved by genetic engineering, 
its spiritual fathers claim. 

With the implementation of the 

European internal market, 
cheese from Holland will some- 
day come to German supermar- 
kets which has been produced 
with genetically manipulated 
rennin — a substance that 
makes milk coagulate. Using 
this rennin as an example, the 
Dutch scientist Dick Arie Toet 
explained what advantages 
foodstuffs produced by genetic 
engineering can have for indus- 
try, but what difficulties they 
have in gaining consumer ac- 
ceptance. For the dairies, the 
development of this artificial 
rennin, chymosin, was an ad- 
vantage. Until then, rennin 
could only be obtained from 


the stomachs of slaughtered 
calves, but it is only two per- 
cent pure. Chymosin, the prod- 
uct of genetic engineering, is in 
contrast nearly one hundred 
percent pure and is available in 
nearly any amount, Toet de- 
clared. This is another decisive 
advantage for the producers, 
for veal has lost in popularity 
in Holland in recent years. As 
a result, veal production went 
down and with it the supply of 
rennin. 


The Swiss Wouldn’t Buy 
the Cheese 
However, when an attempt was 
made to use the chymosin from 
the genetic laboratory in cheese 
production in Switzerland, as 
well, the consumers went on 
strike: the cheese was left on 
the supermarket shelves. And 
this although scientists had 
demonstrated that chymosin is 
no different chemically from 
traditional rennin from calves. 
The distrust of the consumer to- 
wards a technology which is di- 
rected at the foundations of life 
is apparently deepseated. A se- 
riously ill person is probably 
willing to grasp the straw of a 
therapy with products of ge- 
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netic engineering. But someone 
who is just hungry will see no 
necessity of eating manipulated 
foodstuffs —at least not as long 
as there is someting else. 
However, millions of starving 
people wouldn’t be bothered 
by manipulated millet if it just 
saved them from starving to 
death. Thus, Professor Klaus 
Jany of the Federal Nutrition- 
Research Institute (Bundesfor- 
schungsanstalt fiir Ernahrung) 
emphatically cited the possibil- 
ity that with the aid of this tech- 
nology, foodstuffs could be 
produced for the hunger re- 
gions of the earth. But critics 
point out that if these new 
foodstuffs were used in the de- 
veloping countries, they could 
again become dependent on the 
industrial nations who have the 
required know-how. Besides, 
these products required a spe- 
cial fertilizer which the devel- 
oping countries would have to 
go to great expense to acquire. 
Also, it could be that genetical- 
ly manipulated grain seeds 
would not be suitable for re- 
sowing. The farmers would 
then have to buy new seeds 
each time. 
The new foodstuffs surely are 
more feasible in the borderline 
area between medicine and nu- 
trition. For example, proteins 
produced by genetic engineer- 
ing could be a considerable 
boon to the diet of people suf- 
fering from phenylketonuria. 
In some cases, the production 
of genetically manipulated 
foodstuffs may thus be justi- 
fied. However, the advantages 
often seem to be entirely on 
the side of industry. No- 
body knows exactly what is 
going to land on the grocery 
shelves. 
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Crime 


The Call for Redemption Is Getting Quieter 


(df). According to one cynical theory, people are lenie 
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The number of reported crimes, 
about 2.4 million in 1970, has 
meanwhile increased to about 
double that figure, according to 
police statistics. Many observ- 
ers believe that the rise in the 
crime rate has an unavoidable 
effect on the population’s gen- 
eral attitude towards life, Dr. 
Karl-Heinz Reuband of the 
Central Archives for Social 
Research at the University of 
Cologne comments in the 
“Zeitschrift für Soziologie” (no. 
2, 1992). Indeed, not only the 
number of direct victims is 
growing, but also that of the 
subjectively endangered per- 
sons who hear about criminal 
occurrences in their circle of 
acquaintances or through the 
media. It thus seems safe to 
assume that those affected are 
concerned and express the wish 
that the police and courts “get 
tough.” 

To test this hypothesis, Profes- 
sor Reuband analysed several 
representative polls on crime 
conducted in recent decades. 
According to the results, there 
is no correlation between the 
“objective” and “subjective” 
crime rate. The number of 
people questioned who said 
they had been robbed fluctuat- 
ed since 1960 between a mini- 
mum of 20 percent and a maxi- 
mum of 27 percent. “From a 
subjective perspective, the pop- 
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people vengeful. And even the 
people who express particular 
fear of crime do not have more 
repressive attitudes than oth- 
ers. 

The tough stance towards 
crime is apparently more de- 
pendent on rigidly established 
values rooted in tradition than 
on personal experience or the 
degree of insecurity, the two ex- 
perts explain. In the course of 
their development, people form 
relatively solid “systems of be- 
lief” which determine the intel- 
lectual and emotional reaction 
to future topics and events. The 
personal background, parental 
upbringing, contacts with 
other people, the influence of 
the media, and perhaps even 
genetic predispositions shape 
the intellectual corset which 
roughly establishes the ideo- 
logical direction. Some people 
who are very afraid of crime 
perhaps really do insist on 
tough measures because this 
thought is soothing. Other in- 
timidated people, on the other 
hand, are possibly very empa- 
thetic and for this reason shy 
away from sharp sanctions 
against criminals. 

But the cultural and historical 
background also influences at- 
titudes towards crime, as Reu- 
band illustrates using the exam- 
ple of the former GDR. Data 
on (increasing) crime rates 
were systematically hushed up 
there. Only now, when the 
media can for the first time re- 
port on this “uninhibitedly,” 
people are becoming fully 
aware of this sinister side of life. 
The people in Germany’s East 
also immediately reacted by 
feeling much more insecure 
about crime than their compa- 
triots in the western states. 
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Cell Biology 


Urea Against 
Neurodermatitis 


(df). Urea, formerly a medi- 
cine in frequent use in popu- 
lar medicine, has become a 
source of hope in the treat- 
ment of neurodermatitis, an 
itching atopic eczema of un- 
known causes, of which der- 
matologists suspect that it 
could become more and more 
frequent due to environmen- 
tal pollution. 


As the final product of protein 
metabolism, urea, which is 
mainly present in urine and 
sweat, has the important prop- 
erty for treatment of neuro- 
dermatitis of penetrating the 
very dry layers of skin and ad- 
sorbing dampness. Just how 
this happens has been studied 
by Professor Wolfgang A. Wohl- 
rab at the University of Halle in 
long years of work. The cell bi- 
ologist, the only one in the 
world who has studied the ef- 
fects and possible uses of urea 
so comprehensively, arrived at 
the surprising result that the 
penetration of the skin by this 
dampness-adsorber depends 
on the base used in preparing 
the pharmaceutical agent. Ithas 
a longer-lasting effect in a 
water/oil base than in an oil/ 
water one, i. e., one in which oil 
is the predominant component. 
In combatting the symptoms of 
the disease, such urea-contain- 
ing pharmaca, when applied 
once, have a humectant effect 
of several hours, whereas the ef- 
fects of daily application be- 
come long-term and even con- 
tinue for a few days after appli- 
cation has been discontinued. 
In addition, the anti-inflamma- 
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tory effect of “hydrocortisone,” 
which is actually a weakly effec- 
tive cortisone preparation 
which therefore has few side ef- 
fects, can be increased when 
combined with urea by 10 to 14 
times in various areas of the 
skin, with “little to no side ef- 
fects.” According to Wohlrab, 


Medicine 


the proportion of urea in this 
should be seven to twelve per- 
cent; a higher concentration 
would be pointless, in his opin- 
ion, and a lower one without ef- 
fect. Professor Wohlrab warns, 
however, not to use urea prepa- 
rations of any kind without 
consulting the doctor. 


Skin Replacement for Burn Victims 


(df). In cases of severe burns, there is often not enough skin 
material available for transplantation, as strange skin is re- 
jected. Scientists in Aachen have now developed a “Chinese 
skin replacement” further and automated its production. It 
affords a functional replacement which is accepted by the body 
even when it comes from a donor. 


The skin is more than just the 
body’s “packaging.” It wards 
off pathogens, provides protec- 
tion from injuries, and not least 
contributes to maintaining a 
constant body temperature. 
Just how important it is, can be 
seen in the case of burns. When 
the dermatoid protective wall 
collapses, there is the danger of 
infections and loss of fluids. 
The larger the wound, the more 
difficult it is for the doctor to re- 
pair the defect with the pa- 
tient’s own skin. For the body 
does not accept the skin of 
other people. 
For years surgeons have been 
looking frantically for alterna- 
tives and usually use a product 
combining synthetic materials 
and natural-skin elements. At 
the University Clinic for Burn 
and Plastic Reconstructive Sur- 
gery in Aachen, Professor Rolf 
Hettich and his working group 
have developed a further prom- 
ising version of this mixed 
skin, It is based on the great 
successes of Chinese scientists 
in the 70’s: patients whose 
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skin was almost completely 
burned were saved there by 
transplantations of “mixed 
skin.” In a multi-year project 
subsidized by the Federal Mi- 
nistry of Research and Technol- 
ogy (BMFT), the Aachen scien- 
tists also developed an appara- 
tus with which this mixed skin 
can be produced. 

Human skin consists of two 
layers, the upper skin or epider- 
mis and the true skin under- 
neath it, which is called the co- 
rium in medicine. Defects on 
the surface of the skin usually 
heal spontaneously when the 
cells of the epidermis multiply, 
thus closing the wound with- 
out leaving a scar. When the 
corium or the tissue beneath it 
are damaged, scars form when 
the wound heals, however, and 
they can contract. Then it is up 
to the surgeon to remove the 
damaged tissue and cover the 
defect by means of a skin trans- 
plantation. With a fine “electric 
plane” he removes intact por- 
tions of skin which are at most 
-3 millimeters thick and contain 
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rival to mixed skin. Instead of 
taking the corium of a donor, 
a membrane taken from an 
animal’s connective-tissue is 
sprinkled with epithelium-cell 
islands. The preliminary results 
are promising; here, too, a du- 
rable skin replacement could 
develop which is accepted by 
the body. 


ite Heart of the Milky Way under Iron Steam 


gittarius, some 30,000 light 
years or nearly 300 trillion kilo- 
metres away from the solar sys- 
tem, from the eyes of astrono- 
mers. 

On the computer-aided photo- 
graphs of the researchers, in a 
“map detail” of the central area 
of the Milky Way measuring 
about one light year square, the 
image of 15 very active objects 
was unexpectedly found, 


among which are stars of the 
type of the blue supergiants and 
“Sagittarius A,” an intense sour- 
ce of radiation which has been 
known for decades. This sour- 
ce, which is probably cor- 


229 


(Photo: Ullstein) 


related to the still mysterious 
centre of the Milky Way, has a 
temperature of about 2,000 de- 
grees Celsius and “shines” 
about a hundred thousand 
times brighter than the sun. 

In its proximity, however, the 
researchers also discovered a 
cloud of iron steam with a 
strong electric charge in the 
form of a markedly curved arc, 
which, however, can only exist 
in this physical condition at 
temperatures of 50,000 degrees 
Celsius or more. The source of 
this energy, according to the re- 
searchers, could be a black hole 
of about one million sun mas- 
ses, an enormously heavy ob- 
ject shrunken to the tiniest di- 
mensions which seizes and de- 
vours all matter in its proximity 
like a huge gravitational whirl- 
pool, with interactions taking 
place on their “crashing” which 
release such huge amounts of 
energy. 


Biotechnology 
Cooking with 
Solar Energy 


(saw). Energy supply with solar 

electricity is certainly not only 

an ecologically beneficial alter- 
native where fossile energy 
sources such as coal, natural 
gas, or petroleum are scarce and 
expensive, but also in warm 
countries where people might 
not need to heat, but do have to 
cook, for instance. For this rea- 
son, scientists from the Depart- 
ment of Nuclear and Biotech- 
nology at the Professional 

School (FHS) of Aix-la-Cha- 
pelle have now developed a 
solar cooker which can be used 
independently of solar radi- 
ation, because it can be used op- 
tionally with or without a heat 
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accumulator. It consists ofa flat 
collector with a double-glass 
top and an accumulator in 
which the heat-bearing me- 
dium, vegetable oil, circulates 
over stones and is at the same 
? time used to bring the heat 
from the collector to the cook- 
ing surfaces themselves. The 
minimum radiation required 
for cooking is about 400 watts 
per square meter; in periods of 


Culture Studies 


high radiation, the excess heat 
is fed into the accumulator. The 
solar cooker has already dis- 
played its prowess in the labo- 
ratory and also in a three-week 
trial in Italy. It was shown that 
one can cook with it just like on 
an electric range or gas stove. 
Moreover, the accumulator ca- 
pacity would suffice to prepare 
a meal for a large family even 
after sundown. 


From the Pilgrimage to Modern Tourism 


(df). Modern — and postmodernist — society is regarded as 
particularly mobile. A change of place for occupational reasons 
is nothing unusual; travelling businessmen are on the move 
throughout the world, and during the holidays half of Europe 
is on the road. Premodern society seems quite immobile by 
comparison, and indeed, large segments of the rural popula- 
tion never left their village once in their lifetime. Nonetheless, 
there was a large number of travellers then, too, who, to be 
sure, often headed for their destinations very much less volun- 
tarily or as part of the problems of making a living. Moreover, 
not only was the variety of travel greater by far than today, 
where the colourful folder and catalogue usually only try to cre- 
ate that impression, but also the adventures which today have 
to be planned for holiday trips, often with great effort, were for- 


The close correlation of the de- 
velopment of travel with the 
economic and cultural require- 
ments of the period in ques- 
tion and the influence of politi- 
cal events on the choice of the 
destination are described by 
Hermann Bausinger and Gott- 
fried Korff, professors at the 
University of Tübingen, and Dr. 
Klaus Beyrer of the German 
Postal Museum in Frankfurt/ 
Main in the book they edited, 
“Reisekultur, Von der Pilger- 
fahrt zum modernen Touris- 
mus” [“The Culture of Travel: 
from the Pilgrimage to Modern 
Tourism’] published by C. H. 
Beck Verlag, Munich. 
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merly an almost unavoidable part of the trip. 


In it, it is shown that the earliest 
travellers were the medieval pil- 
grims who concentrated on 
nearer destinations. They were 
followed by the pilgrims who 
headed for more distant desti- 
nations, usually in groups to 
provide mutual protection. 
Merchants also travelled 
through the countryside, as did 


“surplus” peasant sons looking 


for work. Otherwise, unless 
one was a trader or beggar, one 
preferred to stay at home, disre- 
garding for the moment itiner- 
ant performers, cavaliers, and 
scholars. The cavalier’s tour 
was generally regarded in the 
16th and 17th centuries as the 
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Broadening one’s horizon by travelling... (From: H. Bausinger, Kl. Beyrer, 
G. Korff [eds.]: Reisekultur. Von der Pilgerfahrt zum modernen Tourismus, p. 68) 


ships and later the railroad, 
travellers’ wishes shifted to 
other destinations. Greece be- 
came a popular destination in 
the first half of the 19th century, 
as a subject of scholarship, as 
well, since Winckelmann had 
rediscovered antiquity. Asia 
Minor was opened up, as were 
Sicily and Southern Italy. At the 
same time, archaeology became 
a scientific study in its own 
right, in which the English pre- 
dominated until the beginning 
of the Bavarian regency (1832) 
in the new Kingdom of Greece, 
which was established after the 
war of independence against 
the Turks, whereas due to par- 
ticularism in Germany, only 
limited funds had been avail- 
able for science. 


On the road 


Amongst the many travellers 
who were on the road in the 
18th century between Paris and 
Moscow, London, Stockholm, 
and Rome, the musicians could 
look back on one of the oldest 
traditions. Centuries before 
travel for educational purposes 
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became a fashion, they had al- 
ready travelled through Europe 
and played for burghers and 
peasants, monks, princes, bish- 
ops, and kings. Particularly 
the nobility was prone to have 
artists from abroad entertain 
them. But not until the bour- 
geois institution of the “public 
concert” did artistically accom- 
plished musicians have the op- 
portunity of gaining money and 
fame by travelling. In a way, 
too, it was at that time that the 
economic preconditions for 
concert tours as we know them 
today came to be. The famous 
violinist Louis Spohr didn’t 
own a coach of his own. Goe- 
the’s travels were documented 
literarily in writings and letters. 
Spa journeys became fashion- 
able; the whole person was or 
wanted to be involved and 
cured at spas. The climate, 
social contacts, and pleasures 
attracted many of those who 
were able to pay forthem. Thus, 
a literature of travel developed 
which also dealt with financial 
problems and afforded recrea- 
tion and excursions. 
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Ancient-oriental History 


Master Farmers Between Euphrates and Tigris 


(df). The Bible refers to the Babylonians as a people of petty 
merchants. Today it is known that the people in the area be- 
tween the Tigris and Euphrates were engaged in a very highly 
developed agriculture. With ingenious technology, the farmers 
of Mesopotamia achieved harvests that were sensational for 
traditional agriculture. Even in the 16th century, Europe’s far- 
mers only harvested a fraction of the amounts a farmer in Mes- 
opotamia achieved 4,000 years ago. 


150 years ago, the vanished 
world of the ancient Orient was 
re-discovered by European 
politicians and scholars. It is 
the region in which the most 
important phase in the develop- 
ment of mankind took place: a 
little over 9 000 years ago, hun- 
ters and gatherers formed com- 
munities of land tillers and live- 
stock keepers. This “Neolith- 
ic Revolution,” as it is called 
by experts today, created the 


food basis for rapid population 
growth and subsequently con- 
tributed to the development of 
urban cultures with crafts and 
long-distance commerce. This 
historical process peaked in the 
third millenium B. C. in the 
city-states of the Sumerians on 
the middle and lower courses of 
the Euphrates and Tigris (Baby- 
lon). 

Even though the Bible and the 
Israelite prophets only spoke of 


asien, p. 188). 
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The reason for outstanding results of harvest was primari i i i 

e u primarily an ingenious sowin 
technique. The picture shows a seed plough, a precursor of the Hien seed drill 
(From: Barthel Hronda, Der alte Orient, Geschichte und Kultur des alten Vorder- 
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50 to 75 centimeters apart. 
The importance attached to 
agriculture by the people of 
Mesopotamia is recorded in nu- 
merous administrative docu- 
ments regarding expected 
yields and amounts harvested. 
Agricultural technology was 
also correspondingly devel- 
oped there: it even reached the 
extreme that the farmers on the 
Euphrates and Tigris hitched 
special cattle to the seed plough 
which had been expressly 
trained for the task of sowing. 


nknown Kant Letter Discovered 


Kant take a stroll; drawing, c. 1798. 
(Photo: Archiv für Kunst und 
Geschichte) 


is part of the series “Personali- 
ties of the Region” sponsored 
by the North Rhine-Westpha- 
lian Ministry of Science and Re- 
search. 

Already in 1986 Baum had 
come across a manuscript of 
Kant’s: the until then inaccess- 
ible first four manuscript pages 
of the essay “On Eternal 
Peace.” 
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Neurology 


Missing Parts of the 
Body Are Still 
Perceptible as Phantoms 


(df). Amongst the spookiest 
things a person can ever expe- 
rience in his life is what is cal- 
led the “phantom sensation”: 
parts of the body which have 
been lost due to injury are 
vividly recalled to conscious- 
ness. According to recent re- 
search results, these halluci- 
natory impressions, which 
are often very painful, occur 
at the nerve circuits which are 
also the seat of the “body 
ego.” 


In nearly all arm and leg ampu- 
tations, phantom sensations 
can be observed immediately 
after the operation; sometimes 
they persist undiminished for 
decades. The removed extremi- 
ties the furthest away from the 
trunk do the most mischief. 
This is probably because the 
fingers and toes are represented 
in the sphere of the brain re- 
sponsible for somatic sensa- 
tions by a particularly fine net- 
work, Professors Erich Loren- 
zoni and Bernd Frank of the 
Hannover Medical School ex- 
plain in “Fortschritte der Neu- 
rologie und Psychiatrie” [‘Ad- 
vances in Neurology and Psy- 
chiatry’] (vol. 60). The affected 
patients not only retain the nor- 
mal feeling of still having the 
lost extremity, they even havea 
sensation of pathological 
changes such as sores or scars 
which were there before the 
operation. 
As the source of these phantom 
sensations is largely unknown, 
there are also no clear guide- 
lines for therapy. At present a 
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broad spectrum of methods is 
being tested, amongst which 
are electric nerve stimulation, 
ultrasound, biofeedback, and a 
variety of analgesic and psycho- 
pharmacological drugs. Suc- 
cess has (as yet) been spotty 
and much dependent on the 
patient’s personal constitution. 
The oldest explanation for 
phantom sensations was based 
on the assumption that the sev- 
ered nerve fibres, which grow 
together at the stump and form 
neuromas, go on producing im- 
pulses, sending them to the sen- 
sitive regions in the brain, 
writes the Canadian psycholo- 
gist Ronald Melzack in “Scien- 
tific American” (no. 4, 1992). 
Therefore these fibres were lop- 
ped off directly above the neu- 
roma or at the transition point 
to the spinal cord, to combat 
the pain at its root. But this 
operation brought some relief 
only for a few months or years; 
it didn’t get rid of the imaginary 
extremity once and for all. 


The History of Utopian Thought 
Political Utopia or 


of Possibility 
Frank R. Pfetsch, Heidelberg 


Political Science 


Utopia and Human Rights 
Richard Saage, Halle (Saale) 


Philosophie of Science 
Order into Chaos? 


World View 
Gerhard Vollmer, Braunschweig 
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The Contemporary Relevance of the Idea 


How Scientific Knowledge Shapes our 


Other experts believe that the 
perceptive nerve cells in the spi- 
nal cord are misguided and 
send off a “barrage” towards 
the brain when they are cut off 
from the area they receive stim- 
uli from. But that can’t be the 
whole story, either, as paraple- 
gics sometimes have irritating 
pains in the abdomen, even 
though the conduction paths in 
the spinal cord are dead. 

Melzack concludes from his re- 
sults that phantom sensations 
are “yarns off the top of the 
head,” in the phrase’s most lit- 
eral sense. According to this ex- 
planation, stimuli from all parts 
of the body empty into an intri- 
cate network of nerve cells 
under the cranium, the neuro- 
matrix. This structure in turn 
constantly produces a charac- 
teristic space/time-encoded sti- 
mulation pattern, a neurosigna- 
ture. The subjective sensation is 
that the body is in order and is 
the seat of one’s own identity. 
The nucleus of this “body ego” 


Preview 


ý The next issue of UNIVERSITAS 
will presumably contain the following contributions: 


Chaos and Complexity 


Self Organization in Complex System 
Bernulf Kanitscheider, Gießen 


Ecology 


Ecological Sins, Dilemmas and 
Hans Lenk, Karlsruhe 


Aestetics 


The Dictatorship of the Right Angle 
The Geometrification of Our Reati 
Hans-Peter Schwöbel, Mannheim 


Economy 


Prices Should Tell the Truth 
Ernst Ulrich von Weizsäcker, Bon” 
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Political Utopia or 


The Contemporary Relevance of the Idea of Possibility 


Frank R. Pfetsch, Heidelberg 
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‘What failed, however, is not the utopia 

*elf— this, as we shall see, cannot fail — 
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1 z 
that no social mass move- 


ment to date has succeeded without a 
utopian or mythological basis', these 
peaceful revolutions were in fact practical 
movements against regimes and were 
oriented towards existing alternatives. 
The following attempt to define the 
utopian concept as it developed through- 
out the history of utopian thought’ tries 
to clarify the polarity of plan and reality 


Prof. Dr. Frank R. 
Pfetsch was born in 
Karlsruhe in 1936 and 
studied Economics and 
Politics. He received 
his PhD and did his 
postdoctoral research 
(“Habilitation”) at the 
University of Heidel- 
berg. He worked in 
research institutes and 
in the former Federal Ministry for Scientific 
Research. As adviser to the UNESCO, he 
worked internationally in the areas of science 
policy and research planning. In 1976, he 
became Professor of Political Science at Heidel- 
berg University. He was a guest professor at 
the University of Pittsburgh, the Kyung Hee 
University Seoul and was also based at Leipzig 
University. He has published widely on science 
policies, foreign relations, international affairs, 
and constitutional politics. 


Prof. Dr. Frank R. Pfetsch, Institut für Politische 
Wissenschaft, Universitat Heidelberg, 
Marstallstrasse 6, D-6900 Heidelberg 1 
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and to defend the concept against the 
claim that it failed. 


Which Characteristics 
Constitute Utopias? 


1. Utopias are mental sketches, i. e. con- 
cepts of a better or worse world formed 
by the ratio. Robert Owen speaks of a 
“rational system of society”. The term 
‘dream’ which denotes an unconscious 
entity does not include the rational core 
of the utopian enterprise. Daydreams 
“privately paint conscious situations, im- 
ages of a desired, seemingly better 
world”? The expression ’rational world 
shaping plan’, coined by Lothar Bossle, 
does not cover the essential characteristic 
of pure utopias. The concept ’plan’ indica- 
tes that the most important factor is the 
realisation or change for the better, hence 
the term ’plan for the world’s salvation’. 

2. Utopias do not comprise empirical 

or rational interpretations of existing so- 
cial conditions. They are alternative reali- 
ties, abstract mental ideals depicted in a 
concrete fashion and do not provide for 
any real transition to experienced reality. 
Thus Lars Gustafsson, in his book “Uto- 
pias”, speaks of a “discontinuous transi- 
tion’ because it is hardly possible to im- 
agine utopias which provide for a gradu- 
al transition from one existing society 
to another, Hence utopias are simply 
described as beginnings. 

3. Utopias are alternative or counter 
realities and cannot be found in real life. 
In the words of the novelist Robert Musil, 
the sense of possibility is the opposite of 
the sense of reality.* The utopians’ reality 
transcends all normal ideas; utopias are 
distant objects in both a spatial and a tem- 
poral sense. 

4. Utopias have been devised without 
the intention of seeing their ideals realised 
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a Uropias are sparked off by crises.” 
no draws UP his Dorian ideal Republic 
f arrast to the war-torn Greek polis of 
sime. More’s Utopia is written as an 
mative tO the “wretched need and 
ety” of the farmers who lost their land 
Lough enclosures. Andreae’s Christia- 
jolis’ was provoked by “the dominance 
fyranny, sophistery and hypocracy”. 
ken contrasts his contemporary world 
ignorance and selfishness” with a new 
nal world in which “truth alone will 
wrm... (and) knowledge, unchecked 
fisuperstition or prejudice”.° Like other 
ian early socialists, he hoped that as- 
tive small experiments would re- 
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move social injustices resulting from the 
early capitalist means of production. Bel- 
lamy wrote at the time of the “great up- 
heaval” in America, Hertzka during the 
Great Depression in Germany. 

For Samjatin, Huxley and Orwell and 
their negative utopias telling of numbered 
and standardised human beings the totali- 
tarian political systems of Bolshevism and 
Fascism serve as foils. And the modern 
ecological and feminist utopias by Gil- 
man, Atwood, Lessing or Callenbach and 
Thompson confront the modern-day 
technical civilisation which threatens not 
only the environment but also mankind 
itself. Crisis however cannot be consid- 
ered an exclusive criterium, because this 
consciousness can be found everywhere 
in existing societies. 

8. Utopias do not have a reforming ef- 
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Bird’s eye view of Christianapolis; copperplate en- 
graving. 


fect, they are not concerned with prag- 
matic small steps but with the totality of 
things. They do not indicate how they can 
be realised nor how the ideal way of life 
can be attained. “Pure utopias” are there- 
fore socially and, even more, politically 
deficient. They are all but systems of ac- 
tion, although they may have been under- 
stood as such and become historically ef- 
fective at a later date. This characterisa- 
tion deals with the genesis of utopias 
which must be distinguished from their 
effect. 

9. Utopias are rooted in a particular 
time, even if the ideal is projected into the 
future and has an invented setting. “A 
utopia is not simply a suggestion”, Gu- 
stafsson writes. “By way of contrast, it is 
also a picture of the existing society.”” 

10. Utopias are comprehensive designs, 
or as their critics say, totalitarian thought 
systems.° They are closed, static, rationa- 
listic and have no concept of action or in- 
herent component of change. The utopian 
design is complete in two ways. Firstly, 
because it covers all areas of life and se- 
condly, because it determines and con- 
trols all types of behaviour. For many au- 
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Because of these structural 
nents, utopias can be compared with Leff tems» 
ist totalitarianisms (Stalinism). Their CO 
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11. Utopias are imaginable worlds, bandio). I 
ter or worse (the latter functions as a dejns of 
terrent). The bad serves as a contrast fofaighter 
the good. The writer’s intention wher! public 
writing a negative utopia is thus also d Scienc 
rected towards the good. Jürgen Riihkfe utop 
speaks pertinently of the “optimistic t ly wit 
gedy”. The prevention of the negatives} 
intended to bring about the positive; eh 
the distinction between positive and neg 
tive concerns the form rather than thea 
tual intention. This dialectic is often alt 
sult of the lives of the utopian authors 
“The outline of a better world is | 
nied by the negative lives of the autok 
as Auguste Comte remarked. 

12. Utopias are directed rowy 
ideas and a new way of thinking: 
technical and social innova ut 
tained in utopian descriptions a 
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g Mo Saint-Simon thought with fas- 
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only gained recognition in the 
“| queth century? an obligatory school 
en 18 demanded by utopian thinkers 
alan early stage. Discoveries are thought 
aly modern utopians consider ge- 
ji engineering of model human 
ngs; Campanella devises the art of fly- 
telescopes and ear trumpets are being 
emed; a type of propeller powers 
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‘mail order firm and music transmission 
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; as adeins of the early modern age and of the 
atrast fofaightenment are familiar with the idea 
on wheal! public meetings. 
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team of flyin 
8 — expressed by Francisco Goya (1746 to 1828). 


utopias, however, also abound with de- 
scriptions of negative technology, for ex- 
ample that used for complete supervision 
and manipulation. The breeding of 
human beings by specific selection be- 
comes possible. In more recent utopias, 
medicine is used to put people into a cer- 
tain state of mind and make them easier 
to control. 

13. It can generally be said that the ma- 
jority of utopian authors are social out- 
casts and non-conformists. In this they 
are similar to innovators who from their 
very situation on the fringe of society de- 
velop original ideas, just because they do 
not conform with the prevailing conven- 
tions. More and Miinzer end on the scaf- 
fold; Campanella spends 27 years in pri- 
son; Fourier is full of quaint and whimsi- 
cal habits; Owen experiments incessantly 
and risks losing all his possessions; 
Huxley and Orwell both lead an extraor- 
dinary life. 


(Photo: Archiv fiir Kunst und Geschichte) 
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14. It is possible to trace a coherent se- 
quence of literary outputs through time. 
More’s, Campanella’s and Andreae’s early 
modern utopias take up ideas from Pla- 
to’s Republic. Similarly, the utopians of 
the Enlightenment and Early Socialism 
refer to their respective predecessors.’ 
This continuity can be traced to the pres- 
ent day and is the common element in all 
utopian literature. 


15. If we trace the concept of utopia 
through time, we cannot but discover a 
change in meaning. While older defini- 
tions give a positive picture of the imag- 
ined ideal in an invented setting — “the 
Land of Cockayne definition” — later at- 
tempts at definitions are supplemented by 
“negative ideals”. While the authors of 
earlier utopias aimed at describing a beau- 
tiful and desirable life, deterrent, even 
horror utopias seem predominant today. 
This becomes even more accentuated if it 
can be shown (a) that older utopias do 
not in fact depict ideal conditions when 
seen from a modern point of view, and 
(b) that earlier descriptions of ideal 
worlds always had their negative foil 
which contrasted with their positive ele- 
ments. 


Thus negative utopias are also oriented 
towards a better world; by warning the 
reader, they fulfil a preventive function. It 
is imperative that the negative world does 
not materialise. 


Typologies 


The different types of utopias can be di- 
vided according to different aspects. Of 
the many definitions, however, only the 
following two typologies are meaningful 
and convincing because they can be histo- 
rically placed. 
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This distinction concerns the P epic 
temporal dimension. Until the om u ito” 
century, utopias take place consti ald ac 
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modern “temporalisation of history” T alt abs 
zeitlichung der Geschichte [Reinhart y k ight 
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the feudal order based on class and a a : 
by function-oriented societies, as vel oe 
the completion of the discovery of the fe 
motest parts of the earth, all lead, mo, 

and more, to an eclipse of spatial utopias 
Utopias set in the future or looking bat 
from the future now replace spatial island 
utopias. By the end of the eighteenth cen: 
tury, temporal utopias begin to take ove 
from spatial utopias. 


Positive and Negative Utopias 


This distinction concerns the extent 0 
which the ideal is desirable, i. e. whettt| "== 
it is positive and desired or negative ml se 
feared. Norbert Elias distinguishes wt i o 
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ment. ad can be ordered chronologically. 
nd stany Fi the eighteenth century, utopian lit- 
s welaf are is dominated by positive spatial 
of the r its Towards the end of the 
ad, mor -eenth century, positive temporal uto- 
top if begin to take shape. Negative utopias 
z bat z indisputably the prevailing model in 
ial isla ks century. The stages in the develop- 
nth cer heat of utopian literature which we have 
He ie’ examined correspond with real his- 
ical developments. Positive spatial uto- 
fis emerge during the atmosphere of 
linge in the Renaissance and Humanist 
fiightenment and capture the general 
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curiousity of the time regarding new, un- 
known parts of the world. With the dis- 
covery of the remotest parts of the world, 
utopias then are transferred to an un- 
known future. In this century, fi- 
nally, negative experiences with totalita- 
rian systems and technical scientific 
’achievements’ give rise to negative uto- 
pias with both temporal and spatial set- 
tings. 


Criticism of Utopias — 
The Political Usurpation 
of the Utopian Concept 


At the beginning of the eighteenth cen- 
tury, Bernard de Mandeville, a Dutch 
doctor living in England, sarcastically cri- 
ticises the utopians’ ideal worlds. Against 
the premise of all utopians — “chaste 
masses”, “free from all dirt and defile- 
ment” (Bacon) — he argues that it is not 


whether 
ative ani 


shes ute 
ose chat} 


l 
at Nay 


Benda : 
fo! ary island of . DA soa ‘Kritias? and ‘Timaios’ 
Atlantis — y Plat his Dialogues ‘Kritias’ and “Timatos. : 
i Fe Cae aia (Photo: Archiv fiir Kunst und Geschichte) 


UNIVERSITAS 4/1992 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


242 Digitized by Arya Samaj Foundation, 


the good person but the vicious and 
egoistical who contributes to the well- 
being of all. Indeed the worst and most 
detestable human characteristics, desires 
and passions enable us to form happy and 
successful communities. “Pride, luxury 
and deception/are necessary for the well- 
being of a people” and “in large states 
there is little room for virtue”." 

The famous dictum “private vices pub- 
lic benefits” in Mandeville’s fable of the 
bees sums up the main principle of the 
existing early capitalist economy and anti- 
cipates Adam Smith’s theory: everyone 
contributes to the prosperity of the na- 
tions by following his egoistical pursuit 
of profit. If, on the other hand, everyone 
is good, the economy collapses. In uto- 
pian worlds the needs of the people are 
reduced and the economy stagnates. In 
the contrasting model where the people 
are full of vice and dominated by their 
physical urges, growth and prosperity, 
however distributed, occur. Mandeville 
turns the positive utopias upside down: 
for him the idea of virtuous and honest 
human beings is utopia: “The idea of a 
human being free from vice will always 
be utopian.” 

And in another respect Mandeville is 
also ahead of his time. He realises that ey- 
eryone tries to hide egotistical desires by 
using pleasant sounding common 
phrases. Thus doctors are said to serve 
the good of mankind when in fact they’re 
only earning their living; lawyers claim to 
be working in the cause of justice even if 
that only means earning high fees by solv- 
ing disputes; ministers are supposed to 
be serving the King even if they only pur- 
sue their own profit, etc. 

Present day understanding and assess- 
ment of utopias is influenced by the expe- 

rience that certain utopias which were 
considered purely hypothetical have ac- 
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deal d geven igors ene 
Tei nl secording to this view, utopias are not 
SYstery | ines of future salvation or closed ideo- 
ties. Tf es. They are not ideals demanding 
BY (con fisation, nor are they assessments of 
iment | hat 18 feasible, limited to contemporary 
atest | sting social structures. Their essential 
force be [yracteristic 1s the concept of a possible 
positiv orld in which different hypotheses can 
pied out. Thus the utopian concept is 
1 be said served in its pure form and is not in- 
systems|;umentalised for any ideological pur- 
politic ws. Applied to practical politics this 
that thelaeans that utopias can and should be 
he morelken simply as mental extensions which 
and ik arch day-to-day affairs without becom- 
ve it ville a practical model for political action. 
fact tht! Finally, we have to ask what utopian 
dot thought and utopian literature have pro- 
Onset iced. What is — again and again, but per- 
$ deepli ps more than ever in our present age — 
ies ai |ie motivation behind utopian thought? 
One answer is immediately obvious. 
Siemtific analysis which is continually ad- 
meng and becoming more and more 
Wealised is being met by a growing 
T xed for synthesis and unity. The demand 
i 3 this pendant seems to correspond 
ia te Bee human condition. The myth 
servatl® pure ace means of returning to the 
j echt br a ee : A of life, and the total plan 
social] which aes order set in a utopian future 
ed bY] en a ex yet to be realised: both can be 
harmi] An Mer eons of holistic thougt. 
posit thy and pal aspect is that the need to 
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when “| magine d ‘a human nature. If what is 
Jien ey oes not become reality it is 
pental] Pan me in an (initially) uto- 
pe Pi tin, ulate, in a kind of substitute ter- 


ehi ; ee 
for) tory o ‘story of utopian thought is a his- 
| Protest. The contemporary world 


from which utopias emerge is considered 
inadequate and these deficiences are met 
by the description of more beautiful 
worlds. Utopian history is thus an alter- 
native history which has always paralleled 
real history. “All historical experience 
shows that the possible would never have 
been attained if people hadn’t repeatedly 
sought the impossible.” Or, as Oscar 
Wilde put it, “A map of the world that 
does not include Utopia is not worth 
even glancing at.” 


English translation by 
Mary Ann Kenny and Eberhard Bort 
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map under the title “Tabula Utopiae” or “The La 
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someone who expects everything without having n 
work for it. The Neue Brockhaus (1960) defines 
“Utopia” as the description of an imagined (desired 
or feared) state of society; from the start, mostly an 
ideal state of society, as in Thomas More's nod 
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Utopia and Human Rights 
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having ig flore than ever before, fundamental indi- 


0) defne (yal and human rights are today the last- 
desired |s legacy of the Enlightenment. But within 
mostlyan ye tradition of enlightened thought since 
res nord ‘te early modern era, their role in the clas- 
ics fal debate on the great utopias has been 
of soda ficult from the beginning. How do the 
rl ae litoric dimensions and the current signifi- 
of imag? of these two competing attempts at 
n ou = (ting humane living conditions for all 
ore, a lin! /?Pear to us today? 
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he fable he 34 CSCE states adopted a “Char- 
705), Ge hor a New Europe” at their Paris sum- 
r Euchd 3 in November, 1990. The historic sig- 
er ae of this event is undisputed: for 
“epal ust tme in history, the “unswerving 
if), in Cor ly to a democracy based on human 
Tubing a and fundamental freedoms”’ was 
kra to be the central tenet of a new 
opean identity. 

we can and historic point of depar- 

E politie ae human rights, like that of 

MS the m utopias of the modern era, 

tudalis €caying order in the medieval 

on ystem. The dimensions of this col- 

mul wot be pictured drastically 
T ranges from the radical im- 
1" to ¢ t of the scholastic leges hierar- 
8 whic € dissolution of a social structure 
shure, eo politics, economics, 
fueg veeher social stratification were 
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* tonomous spheres. This development did 


whole. What once seemed to be more or 
less cosmically established as a unity, now 
began to be differentiated in its various 
elements in a long-drawn-out and crisis- 
ridden process. Increasingly, politics, eco- 
nomics, religion, learning, law, art, etc. 
displayed the tendency to constitute au- 
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not stop at the role of the individual: due 
to the steady process of the dissolution of 
traditional ties, he found that he had to 
rely on himself. As long as this state of af- 
fairs lasted without offering any perspec- 
tive of a new orientation, the crisis of the 
self-image of the early modern era could 
not be overlooked. There was a choice of 
two ways of answering it. 

The first was taken by the proponents 
of subjective or individualistic natural 
rights. They attempted to reach a new so- 
cial consensus by making the autono- 
mous individual and his rational powers 
of judgment the central point of the new 
meaning to be given life. By way of a mu- 
tually agreed-upon contract amongst the 
rationally endowed members in a pre- 
governmental natural state, political rule 
and a social system was to be justified 
solely on the secular plane. The demand 
of inviolable human rights, which even 
take precedence over the institutions and 
the process of forming political objectives 
in democracy, is the historically powerful 
consequence of this approach. Friedrich 
Schiller erected a literary monument to it 
in “Wilhelm Tell.” “No, there is a limit to 
tyrannical power,” we read in the famous 
Rütli scene, “if the oppressed finds no 
rights anywhere, if the burden becomes 
unbearable — he reaches beyond with 
calm spirit to heaven and takes down his 
eternal rights hanging there, inalienable 
and inviolable like the stars themselves.” 
Indeed, what Schiller has Stauffacher say 
is an idealistic characterization of subjec- 
tive natural rights: the moment a govern- 
ment violates pre-governmental funda- 
mental and human rights, the individuals 
revert to the “old pristine natural state.” 
In it, “man faces man” — as originally 
equal and free men. Thanks to his subjec- 
tive natural rights, “if nothing else will 
do,” he can resort to his “ultimate 
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against others by corresponding author- 

ities, if need be by force, are irrelevant. In 

Rabelais’ ideal community, Thelema 

Abbey, described in his satirical novel 

“Gargantua and Pantagruel,” published in 

1532, there is but one single rule of con- 

duct: “Do what you like!” There is no 

code of conduct resembling laws. The 

people living in Thelema were “not re- 

quired to live in a definite way (...) by 

laws, statutes, or rules; they arranged 

their lives completely in accordance with 

their wishes and preferences: they got up 

when they wanted and ate and drank 

when they felt the need and worked and 

slept when they felt like it.”* In Gabriel 

de Foigny’s Australia utopia, written in 

the latter half of the 17th century, all the 

members of the ideal body politic follow 

the imperatives of reason and the law of 

nature.® Therefore there is no need for 

institutionalized human rights, positive 

laws, or lawyers. Courts of law are un- 

known, as are legally regulated modalities 

in the execution of a trial. This pattern 

was followed by Diderot in his Tahiti uto- 
pia in the tradition of the “noble savage” 
100 years later. There is at most a certain 
sanctioning authority exerted by the dom- 
inant mores and customs of the natives.” 
And William Morris’s utopia of a perfect 
communist society, published in the latter 
half of the 19th century, provides neither 
for human rights nor for a codified legal 
system. A few general rules accepted by 
all are sufficient to correct possible devia- 
tions from peaceable conduct.’ 

It is characteristic that in archistic uto- 
pias, as well, which go back to Plato and 
More, institutionalized human rights play 
no part. They have no place there because 
the state of the utopian body politic is a 
priori in agreement with the objectives of 
the individual: it allegedly embodies natu- 
ral rights in such an ideal way that their 
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Woodcut illustration in Sir Thomas More’s “Utopia.” 
(Photo: Archiv fiir Kunst und Geschichte) 


codified “declaration” would in itself be a 
contradiction; there is no point in any- 
body suing for something that he has 
long since been provided with by claim- 
ing it to be his natural right. What is 
more, the entire context of the sphere of 
subjective privacy, in which individual 
human rights take on meaning, is lacking, 
because there is no longer any difference 
or tension between the requirements of 
the individuals and those of the body po- 
litic. Even the family’s house in More’s 
“Utopia” is public: the doors are easy to 
open, we read, they “let anyone in: so 
there is no private sphere at all. For even 
the houses change every ten years by 
drawing lots.”* In his “Sun State,” Cam- 
panella went even one step further: every 
six months the authorities write on the 
doorpost which dormitory individuals are 
to sleep in.’ Not only meals are taken in 
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The Repressive Aspects of the 
Classical Utopian Project 


If the proponents of modern human 
rights took up stance against the repres- 
sive power of the state in order to secure 
an inviolable sphere of individual privacy, 
in the classical utopian debate of modern 
times the fronts were turned exactly the 
other way round. According to the cen- 
tral premise, all “natural rights” are real- 
ized on principle in the ideal body politic. 
But those who do not share in this in- 
sight, for whatever reasons, are de- 
prived of all “natural rights”: they must 
expect either severe punishment or, in the 
best case, commitment to a mental insti- 
tution. It is no accident that in Campanel- 
Ja’s “Sun State” mention is never made of 
crimes the state commits on its citizens; 


Sir Thomas More (1478 to 1535). 
(Photo: Archiv fiir Kunst und Geschichte) 
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Tommaso Campanella (1568 to 1639) 
(Photo: Archiy fiir Kunst und Geschichte) 


but misdemeanors towards the state do 
indeed result in immediate capital punish- 
ment. An intelligence system of con- 
science surveillance is spread over the 
citizens of the “Sun State” like a tightly 
woven network. The “purification of the 
conscience” takes place by means of con- 
fessional which all are obliged to un- 
dergo; it in turn instructs the authorities 
on the citizens’ attitude towards the body 
politic, so that it has time to take steps to 
maintain peace and order.” A similar ar- 
gumentative pattern may be found in 
Morelly’s “Book of Natural Law.” 
Whoever tries to introduce private pro- 
perty to the utopian state described in it 
is declared an enemy of humanity for this 
subversion and incarcerated in a cavity 
which, as it has bars and is sealed off from 
the outside by thick walls, also serves 
as his grave. From fear of rebellions, 
the citizens of Fontenelle’s Philosophers’ 
Republic do not flinch even from geno- 
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The “Positivation” of the Utopian 
Debate and Its Consequences 


No one will be able to claim that the uto- 
pian project, particularly in its archistic 
version, has been without historical con- 
sequences. It is no accident that the most 
ardent apologists of capitalist industrial 
society, the proponents of what is called 
“technocratic conservatism,” openly or 
tacitly take up the premises of 19th-cen- 
tury utopian thinking. To the extent that 
they became part of the social structure 
of the “technical states” which were 
emerging, they were ideally suited to be 
used for conservative interests.” In the 
“hard” structures of the hierarchical world 
of labour, which is characteristic of nota 
few 19th-century utopian plans, they saw 
a “life order” with a more stable govern- 
ing structure than those of the pre-indus- 
trial society based on the estates. The ter- 
mination of the class struggle by placing 
absolute priority on increased production, 
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a classic postulate of 19th-century uto- 
pian thinking, they found corroborated in 
the social partnership of the highly indus- 
trialized western countries after World 
War II. The utopians’ realization that due 
to the ever more complex division of la- 
bour everyone is increasingly dependent 
on everyone else on an ever-expanding 
scale, they felt had become reality in the 
development of “material constraints” 
and socio-technical “superstructures” con- 
fronting the individual as an unavoidable 
fate. By encompassing the entire system, 
this utopian pattern of the establishment 
of the technocratic unity of social pro- 
cesses also placed its stamp on the social 
order of the Soviet type, which was like- 
wise under the spell of the expectation of 
limitless quantitative economic growth 
and an unbroken trust in the universal 
potential of technology — a potential from 
which the 19th-century utopians expected 
the solution to all emancipatory prob- 
lems. But in one crucial aspect they came 
closer to the classical positions of the tra- 
dition of utopian thinking going back to 
Plato and More than western societies 
did. 

Friedrich Engels did indeed demand a 
renunciation of “recipes of the eating- 
house of the future,” as it is stated in the 
afterword to the second edition of 
volume 1 of Marx’ “Das Kapital.” But 
within the Marxist tradition, the Bolshe- 
viks were the most blatant in disregarding 
this anti-utopian “iconoclasm.” To be 
sure, Lenin, Trotsky, Buchanin, and oth- 
ers did so in characteristic fashion.” But 
first it must be emphasized that it wasn’t 
their utopias, but the consistent political 
exploitation of a complex revolutionary 
situation of upheaval which enabled them 
to gain political power. When they then 
exercised it, their actions were guided 
without a doubt by a utopian level of ex- 


4/1992 UNIVERSITAS 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


pectations. During and shortly 
outbreak of the October Revol 
were guided by a utopian plan 
archoid and anti-institution 
cannot be overlooked. Thi 
based on the thesis of the 
state” and a simultaneous 
of economic functions — a thesis whiglathem. 
amounted to democratic as well as ¢,n0crat 
nomic primitivism. As on the one ie the 
the spontaneity of the masses Was aling € 
pected to organize democratic processe fz 10 th 
perform the ordering functions of tefe Party 
state without problems, and prevent ll prac 
formation of bureaucratic apparatuses, im the 
was expected on the other hand that hyd hum 
only qualification for operating an eit the s 
cient economic system was the ability ws goa 
read and write and perform the four baseliven b 
operations of arithmetic. The technician} 
and bookkeepers of the old system wnf 
could as yet not be dispensed with wert 
to be placed under the control of tejon. I 
armed proletariat. ak 
But this utopian plan of a creative # 3 
tivity of people liberated from ism) ”n:, 
tional constraints was soon to turn 1 ia 
its opposite. Already during the Revolte alre 
tion, Lenin and Trotsky saw thems pre th 
compelled, under the pressure of A ‘on 
nomic collapse in Russia, to repao k 
spontaneity with the dictatorship ar 
works managers. Rigid compulsory “) 
bour maintained by instruments ° 4 
ernmental force has been a Neel 
authoritarian social utopia since vi : 
the same time, it was already cet a 
; en ties UY 
Soviet Union by the late ee -A 
not unlike classical utopian 140, 
all-inclusive system of bureauct 
lation permanently administers 
production and distribution 
Similar things can be said 0 ai 
constitution in the narrowe! e are 
social orders of the Soviet ‘yP 


before he 
ution, theft P 
whose y 
al elemeny “ava 
S plan yaj lts hi 
Ud ernie ee 

emise of tk Plato's 


sna 0 


ed by the claim that the Commu- 
monopoly on truth as 
a political one. This self-proclai- 
J «vantgarde of the working class” 
Plan palits historic model in the philosophers 
ise ahh’ “Republic” and the elites of the 

‘Jas of the early modern era modelled 
them. It justifies its claim to power not 
| as ecg geatically, but — like the utopians 
one tab latter half of the 18th to the be- 
was d ming of the 20th centuries — by refer- 
ho the philosophy of history. “Only 


ification 
SIS whig 


Process DE ; 
s of ġe Pary organization can impart theory 
event ii practice, can have insight into and 


atuses, fm the totality of history, only it can 
| that tead humanity to the realm of freedom.”” 
> an efit the same time, universal consent to 
ability is goal is presupposed a priori, as 
four baijwven by the self-imposed constraint to 
cchniciansfagest a nearly 100 % vote in favour of 
tem whift policies of the Communist Party. But 
vith weeltte is another important analogy in ad- 
>] of tte}#on. In the social utopias of etatist or 
archistic origin, individual human 
eative ams play no part, as has already been 
n inwon: it seems pointless to guarantee 
turn imfaething institutionally which has alleg- 
e Revolt Hy already been realized. Since further- 
remselsfore the reason of the “whole” in the 
of aot of the perfect institutions of the 
lace mt" body politic is of a higher quality 
ip of MM that of the individuals, individual 
sory Pan rights have already by argument 


elever right after coming to 
2 as of the first Soviet constitution 

duals Opposition groups and indi- 
fe, the active and passive right to 
sitll nd the prohibition of forming po- 


f go eps at the 10th Party Congress 
" polit n o 1921 was the beginning of a 
“a o ‘vents which ended in the un- 
p ch Us liquidation of socialist plural- 


| t took its place was emphatically 


Digitized by Arye Sarai eudain Chennai and eGangotri 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


extolled by György Lukács in 1923: “The 
discipline of the Communist Party, the 
unconditional absorption of the entire 
personality in the practice of the move- 
ment.” This was the “only possible way of 
attaining genuine freedom.”*° 

Traces of this thinking can even be 
found in the Soviet constitution of 1977. 
Here the old structural characteristic of 
utopian thinking can once again be 
found: the rights of individuals can never 
be pre-governmental — like classical 
human rights — but can always be granted 
only within the scope of the given order, 
which in turn purports to embody a 
priori the interests of all workers. Thus, 
the citizens’ freedom of speech, press, as- 
sembly, demonstration may only be exer- 
cised “in agreement with the interests of 
the people and to bolster and develop the 
socialist order.”*! The freedom to form as- 
sociations is subject to the restriction that 
it be in agreement with the goals of com- 
munist development,” as is the freedom 
of scientific, technical, and artistic activi- 
ty. The most important political funda- 
mental rights and the basic right to free- 
dom of activity and development are thus 
committed to conformity to the system. 
Article 59 accordingly establishes an in- 
separable correlation between the realiza- 
tion of rights and fulfillment of duty. It 
commits the citizens not only to obeying 
the laws and regulations of life in the so- 
cialistic body politic. Beyond that, the cit- 
izen pledges “to prove himself worthy of 
the lofty designation ‘Citizen of the 
USSR.» This is in keeping with Article 
62, which demands the active obligation 
to be loyal to the Constitution not only 
from functionaries of the state, but from 
all citizens.“ There can be no doubt: 
what is true for the constitution of the So- 
viet Union was more or less true of all 
countries with a social order of the Soviet 
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type: “fundamental rights (...) are only 
valid for the absolutely conformist cit- 
izen. The political dissident or a citizen 
who takes up a position outside this 
order for other reasons cannot invoke it, 
because he doesn’t fulfill the precondi- 
tions they demand, the absolute identifi- 
cation with the order as it exists and the 
total submission to it.” The legacy of 
classical utopian thinking could hardly 
have been given “positive” form more 
trenchantly. 


Was the Classical Utopian Project 
an Historic Error? 


The great utopians of modern times oper- 
ated on the assumption that with the re- 
moval of capitalistically utilized private 
property, social antagonisms would also 
become a thing of the past: the disappear- 
ance of class conflicts would also result in 
the demise of a state which is set apart 
from society. Where neither state repres- 
sion seems structurally necessary nor a 
private sphere in need of protection ex- 
ists, individual human rights have no 
ground to stand on. As the decline of the 
Soviet-type social orders shows, this 
premise was unable to stand up to the 
real needs of the citizens of the Eastern 
European countries in the long run: the 
victory was won by those small minori- 
ties who sued for human rights under un- 
speakable dangers. The competition be- 
tween them and their Marxist-Leninist 
version seems, after the upheaval of 1989 
in the countries of Eastern Europe, to 
have been decided in favour of the norma- 
tive postulates of the early-bourgeois lib- 
ertarlan movement, because a system 
which assigns a monopoly on truth and 
politics to a small elite is incapable of 
reacting innovatively to new challenges. 
This fact was already repeatedly empha- 
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munistischen Gesellschaft. Ed. Gert Selle. Reutlin- 
gen 1981. p. 91, 111 f., 114. — 8 More, T.: Utopia. In: 
Der utopische Staat. Ed. K.J. Heinisch. Reinbek 
1970, p. 52. — ° Campanella, T.: Sonnenstaat. In: Der 
utopische Staat (cf. note 8), p. 128. — ° Op. cit., p. 
125. — "! Op. cit., p. 131. — ' More, T. (cf. note 8), 
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rasse, D. de: Historie der neugefundenen Völker 
Sevarambes. Nürnberg 1717. p. 54. — Op. cit., p. 
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p- 117.—'7 Op. cit., p. 115 f. — '®Op. cit., p. 119. — 
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Gesetzbuch der natürlichen Gesellschaft etc. Ed. W. 
Krauss. Berlin 1964. p. 186. — 21 Fontenelle, B. Le 
Bovier de: Historie des Ajaoiens. Kritische Textedi- 
tion v. H.-G. Funke. Heidelberg 1982. p. 78. — 
22 Mercier, L.-S.: Das Jahr 2440. Ein Traum aller 
Träume. Ed. H. Jaumann. Frankfurt a.M. 1982. 
p. 114. — ? Op. cit., p. 39. — 24 Cabet, E. (cf. note. 
16), p. 112. — ” Foigny, G. de: Nouveau Voyage de la 
Terre Australe etc. Paris 1693. p. 157 ff. — % On the 
differentiation between the monistic and pluralistic 
concepts of reason cf. Križan, M.: Vernunft, Moder- 
nisierung und die Gesellschaften des sowjetischen 
Typs. Eine kritische Interpretation der bolschewistis- 
chen Ideologie. Frankfurt a. M. 1991. p. 41 f. — 7 Cf. 
Saage, R.: Historische Dimension und aktuelle 
Bedeutung des Topos „Technischer Staat“, in: Politik 
und die Macht der Technik. Ed. H.-H. Hartwich. 
Opladen 1986. p. 52-68. — 28 Cf. on the following 
the exhaustive study by Euchner, W.: Die Degradie- 
rung der politischen Institutionen im Marxismus, in: 
Leviathan, vol. 18. (1990), p. 487—505. — *? Flecht- 
heim, O. K.: Rosa Luxemburg zur Einführung. Ham- 
burg 1985. p. 62. — *°Lukacs, G.: Geschichte und 
KlassenbewuBtsein. Berlin 1923. p. 322. — *! Verfas- 
sung (Grundgesetz) der Union der Sozialistischen 
Sowjetrepubliken. Angenommen auf der siebenten 
Auferordentlichen Tagung des Obersten Sowjets der 
UdSSR der neunten Legislaturperiode am 7. Okto- 
ber 1977, Berlin 1978, p. 28. — ° Op. cit., p. 27 f. — 
33 Op. cot., p. 30 f.—** Op. cit., p. 31. — 35 Westen, 
K.: Über das Menschenrechtsverständnis der sozia- 
listischen Staaten. Die neue sowjetische Verfassung. 
In: Menschenrechte. 2. Ihre Geltung heute. Ed. R. 
Kurzrock. Berlin 1981. p. 70. —*° Cf. Libbe, P. (ed.): 
Kautsky gegen Lenin. Berlin — Bonn 1981. p. 44 f. — 
37 Cf. Euchner, W: Vom Nutzen der Natur- und 
Menschenrechtsidee für die Linke. In: Komitee für 
Grundrechte und Demokratie (ed.): Jahrbuch 1986. 
Einhausen 1987. p. 109 ff. 
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Science is a search for order. This goal is not 
new; it is inherent to all levels of world 
views. As a result, mythic and scientific 
world views show, for all their differences, 
striking similarities: They both regard the 
world as beginning from chaos, from a pri- 
meval state both rich enough to produce 
order and structure and poor enough to 
make further explanation dispensable. 

In its quest for order, even science runs 
into definite limits. These limits are, first of 
all, set by quantum theory, metamathemat- 
ics and chaos theory. 


Chaos as Mythic Primeval Substance 


In recent years, chaos has been the sub- 
ject of an astonishing number of scientific 
publications. Is it possible to say anything 
at all about chaos? Is it not by itself (or at 
least by definition) just an absolute mess, 
without any regularity, pattern or struc- 
ture? Is it not characterized by complete 
lack of order? Beyond this negative char- 
acterization, is it possible to say anything 
meaningful about chaos? What does the 
term “chaos” actually mean? 

We will not make the mistake of asking 
for the “true” or “real” meaning of a word. 
Such “true” meanings do not exist. Nej- 
ther the most complete etymology, ex- 
tending far into the past, nor the most 
comprehensive cultural history, nor the 
most careful hermeneutics can unearth 
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Wither sand nor sea nor billows of salt, 
Wither earth below nor heaven above, 


“Jfinomless chasm and grass nowhere. 


The Germanic word for this initial state 
i “ginnungagap” or “yawning chasm” 
fp”, originally a cognate to “chaos”, 
fl means opening, chasm, or cleft). So 
tthe start of the world, there was not an 
holy mess, but a structureless primeval 
stance. 

Hesiod pictures chaos as being dark 
a windy. Aristotle sees chaos as empty 
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Pee erine regards chaos as being 
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us to fix the concept of chaos unambig- 
uously. They do, however, make it clear 
that originally the lack of structure and 
not the idea of a complete mix-up was 
connected with the concept of chaos. 
This kind of chaos plays an important 
role in many cosmogenic myths. 


The Explanatory Function 
of Cosmogenic Myths 


Myths are fascinating. They exist in all 
cultures and they serve numerous func- 
tions. They present facts, offer explana- 
tions, justify the social and political order, 
mirror psychological relationships and de- 
velopments, and account for customs and 
rites. 

One of the functions of myths is to an- 
swer the natural question as to how ev- 
erything began: my tribe, mankind, the 
gods, time, the world. All such explana- 
tory attempts are confronted with a parti- 
cular problem: They lead to an infinite 
regress. Once the chain of questions has 
been started, it is not so easy to end it. 
Worlds, gods and men arise or are 
created. But nothing can come of nothing. 
And if there is a creator, a demiurge, an 
architect, where does he come from? In 
Babylonian, Greek and Germanic myths, 
the world as we know it is made from the 
corpses of conquered predecessors, slain 
gods and giants (Tiamat, Uranos, Ymir). 
But just where do the latter come from? 
Generations of gods replace others as rul- 
ers of the world. But where does the first 
and oldest generation stem from? 


In order to avoid the infinite regress - 


threatening here, we must start (or end) 
with a state that is so poor in structure 
that the question of its origin does not se- 
riously arise. For this purpose our chaos 
is quite suitable. More exactly: Chaos as 
an initial state must be so constituted that 
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it is both rich enough to produce struc- 
tures, but also poor enough to make fur- 
ther questions pointless. 

Strictly speaking these two demands 
are not totally compatible. For, either 
chaos comes without any structure, then 
it cannot produce structure; or it already 
has a minimal structure, which then 
should be explained. But even a myth 
with a multitude of levels must stop 
somewhere. 


Chaos and the Quantum Vacuum 


There is an illuminating analogy in mod- 
ern physics to this concept of chaos: the 
concept of the vacuum. Originally, as in 
Democritus and later Atomism, the vac- 
uum was conceived of as absolute empti- 
ness, as a space totally void of matter. It 
was debatable whether nature actually 
permitted such absolute emptiness, and 
whether it could be produced in some 
way. Conceptually, however, it seemed to 
pose no particular problem. 

The concept of the vacuum became 
more complex with the introduction of 
fields through electrodynamics and with 
the dynamic view of space in the General 
Theory of Relativity. Absolute emptiness 
has no physical existence. Even sections 
of space without matter or thermal radia- 
tion are filled with fluctuating electro- 
magnetic fields. This can in fact be dem- 
onstrated by means of subtle effects. 
Therefore, today vacuum is defined as the 
energetically lowest stable state a section 
of space permeated with fields can be in. 
Such a vacuum still corresponds to the 
simplest state which can be found in na- 
ture. However, it is not structureless at 
all: it can decompose, degenerate, be 
charged, be polarized, exert forces and do 
even more.’ These statements inevitably 
provoke the paradoxical question: Is the 
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Australian aborigines, the Achilpa, a 
gists anj yal which itself originates from a crea- 
he quan: fion myth. According to this myth Num- 
um cor- fykula, a divine being, first „cosmisized“ 
f cosmo- je territory of the Achilpa: he created 
ction (as he progenitor of the tribe and its institu- 
strume yns, He then formed a stake from the 
be phy:fank of a rubber tree, climbed up it and 
f all fuclanished into heaven. The Achilpa take 
its mesilhis stake with them on their continuous 
e, whithfsanderings. Its inclination indicates the 
2 preced drection they must take. This holy stake 
presents the cosmic axis. It offers both 
mentation and the connection to heaven. 
tit were broken up or lost, that would 
c Myths catastrophe, almost literally the “end 
ifthe world”. Thus the stake plays both a 
haos ant ‘smogenic and an orientating role. More 
breakot|mactly: orientation, classification and 
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This Australian rite is but one example 
K of many. Its cosmogenic interpreta- 
E i confirmed by similar myths, rites 
plat gends of primitive peoples in all 
fi The ps of the world, by tales about climb- 
ples. a “iS into trees, on lianas, on spiral-shaped 
l mt Mountain paths, on rainbows, etc. These 
spe i ths demonstrate the ubiquitous 
wn te Eo ee to live in a cosmos, in an or- 
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the precepts revealed by cosmogenic myth. 
Thanks to this myth, man, too, becomes a 
creator. At first sight he just repeats the same 
archetypal gesture again and again. In reality, 
however, he tirelessly conquers the world, or- 
ganizes it and converts its natural landscape 
into a cultural setting. This is the great secret 
of the cosmogenic myth: it drives man to cre- 
ate; it opens ever new vistas for his creative 
spirit.° 


Levels of World Views 


Myths fulfill many functions. One of 
them is the world view function, in which 
they offer descriptions, explanations and 
orientations for the world as we know it. 
World views are mental patterns in which 
the knowledge about the world, about 
man, and about his place in this world, 
are combined to a whole. There are 
myths in all cultures. Not all cultures, 
however, have been satisfied for long with 
myths in their attempt to interpret and 
master the environment, not even with re- 
spect to their world view function. 

Various levels of world views can be 
distinguished. A possible classification 1s 
given in Table 1. 

World views can replace each other. Ini- 
tially, magical and animistic notions hold 
sway. They play an important role in the 
development of mankind and are still 
dominant in primitive tribes. The world 
views contained in myths, are already on 
a later level and on a “higher” one in so 
far as they serve to explain what is found 
— as demonstrated by the cosmogenic 
myths discussed above. 

The next step brings us to philosophi- 
cal and rational world views, as devel- 
oped in the Mediterranean area, particu- 
larly by the Greeks. Their rational charac- 
ter is mainly due to their restriction to de- 
scription and explanation, i. €. to the 
world view function without aiming at 
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1. Magic- Shamanism + z 
Animistic : ; 

2. Mythic- Babylonians, + + X 
Theological Genesis, 

Greeks, Teutons 

3. Rational- Pythagoras, + + + ? A 
Philoso- Democritus, 
phical Plato 

4. Rational- Physical + + + au 5 
Scientific Cosmology 
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Table 1: Levels of world views. Further columns exhibit examples from cosmogony and some (simplified) criteria for the wssible 


assessment of such world views. 


normative justifications; it is based also 
on the fact that they presuppose only a 
single primeval substance or as few as 
possible; that they can be questioned ar- 
gumentatively; and that they avoid at 
least internal inconsistencies: logic here 
becomes an instrument of criticism. On 
the other hand, these world views are ge- 
nerally not empirically testable and very 
often are incompatible with all back- 
ground knowledge. External consistency 
and testability are demanded only at the 
next level, the scientific and rational, 
which is attained by means of modern 
science. Here then, experimental experi- 
ence becomes the critical instrument ena- 
bling us to test and reject world views. 
It would be tempting to give examples 
of these various levels of world views, as 
we have done with the mythic level. In 
principle, we could use the whole history 
of science for this Purpose. Lack of space 
does not allow this. (Moreover, there is 
excellent literature on that.) Let us just 
emphasize three points. 
First, these world views can 
passed through in the sequenc 
without missing any step. 
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Second, not every culture attains the finding 
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tural force or guarantee that a given level hreviate 
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ie, Mop and understanding, knowledge of 
IA fi keeps the world together at the 
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nce and perhaps even to look for a 
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k and which could provide a certain 
nity of science. 
Such an aim can in fact be named. It is 
le wish to exploit the redundancy of the 
___||orld in order to describe it as simply as 
ria forty {yssible. To say it in the language of algo- 
thmic information and complexity 
ory (a young mathematical discipline 
clearly fused on the work of Chaitin, Kolmogo- 
wand Solomonoff), it is a question of 
ins the finding a minimal description of the world, 
; no nè hdescription which cannot be further ab- 
en level hreviated without loss of content. 


can evi 
or order 
mythic 


An Example 


San example let us assume that, in the 
herle ist, we have observed a part of the 
ure aN" orld and have encoded our finite obser- 
18 PIF fatlon protocol in a binary sequence: 
us. ThS | 1101 0110 1011 0101 1010 1101 0110 1011 
j of th IOL 1010. 
p parently our description contains 
aen If we regard this as a random se- 
7 Je it can neither be shortened nor 
hers 0 Mee the next bit. If, however, 
cent ie ook more closely, you will (perhaps) 
A pi 7S that the protocol contains the 
„n the? ae sequence exactly twice. The 
applic k ihe is therefore redundant and can 
ng, i [ty a ated to “2 times 1101 0110 1011 
. If we imagine “times” being 
by 2 bits, this then corresponds 
jbs" “lery eA bits. Moreover, the dis- 
com fing a this regularity permits predict- 
Next step: another 1 can be pre- 
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dicted. Thus the discovery of regularities 
enables not only shorter descriptions to 
be made, but also predictions. 

Looking even more closely you will 
discover a further regularity in our se- 
quence. Each of the 20-bit sequences con- 
sists of four sequences of 11010 (which is 
somewhat disguised by the arbitrary 
spaces). The total sequence can thus be 
further abbreviated to “8 times 11010”. As 
8 is binarily encoded by 1000, i. e. by 4 
bits, the total sequence contains 4+2 + 
5=11 bits. This formulation, however, 
does not allow for further abbreviations. 
Hardly any redundancy remains. In any 
case, we seem to be close to a minimal 
description. Nevertheless, as we have 
seen, regularities can fail to be recognized, 
and we can never be certain to have 
reached a minimal description. 

What has been qualitatively depicted 
here can be made more precise with the 
help of concepts from algorithmic infor- 
mation theory such as Turing machine, 
minimal algorithm, complexity, and ran- 
dom sequence. We thus have a useful tool 
to analyze the aims and methods of the 
experimental sciences. Many scientific 
problems now appear in a new light. Here 
this can only be illustrated in the form of 
some theses. 


Consequences for the Philosophy 
of Science 


— Ockham’s “razor”, Mach’s “economy 
of thought”, Einstein’s “simplicity” and 
other concepts such as the “elegance” of a 
theory are made more explicit and more 
precise by the concept of “minimal de- 
scription”. In contrast to positivism, phe- 
nomenalism, or instrumentalism, the 
question here is not only one of condens- 
ing all observations made, of “saving the 
phenomena”, but of giving a non-redun- 
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dant description of the world, however 1n- 
directly accessible the latter may be to Ee 
— To anticipate an obvious objection: O 
| principle, hence 


course, every extrema 
s well, 


every principle of parsimony; a 2 
must presuppose some limiting condi- 
tions setting a lower limit to the alterna- 
tive formulations. An unlimited economy 
of thought would mean to stop thinking 
altogether. Thus the intended minimal de- 
scription must actually yield all available 
information about the world, and the per- 
missible alternatives should contain no 
additional information, but only show re- 
dundancy. K 
— A better understanding of scientific 
procedures is now possible: the search for 
experimental data, for regularities, pat- 
terns and laws, for universal principles, 
for possibilities of reduction, and for uni- 
fying theories. 
— Scientific explanations, too, are reduc- 
tions of factual descriptions, laws and 
theories to less redundant ones. One can 
thus see in which sense explanations 
deepen our insight or our understanding. 
— Thus it becomes clear that description 
and explanation are in no way mutually 
exclusive and that the inevitably descrip- 
tive character of the hypotheses of empir- 
ical science is no flaw. 
— One understands why past experi- 
ences are transformed into expectations 
concerning the future. Only in this way 
do we obtain a minimal description of 
both past and future events (Solomonoff), 
This isan important aspect of the problem 
of induction. 
— The postulate of objectivity (or the 
search for primary qualities) also fulfills 
the minimality postulate: Wherever it is 
possible to eliminate reference systems, 
subjects, observers, conventions, units of 
measurement, etc., by invariance condi- 
tions, redundancy will be reduced. 
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Classical Determinism 


ah fo 


The classical ideal of a successful lft jes a0 
: r 
for order is represented by Lapl iq | esst 
: Place, „that ! 
demon: 4 
ach 


gst 
is app 
hey lie 
al wor! 


An intelligence knowing all the forces acting; 
nature at a given instant, as well as the 4 
mentary positions of all things in the univers 
would be able to comprehend in one sing 
formula the motions of the largest bodies 4 [8 (" ! 
well as of the lightest atoms in the world, pro- iing 

vided that its intellect were sufficiently Power. [tows al 
ful to subject all data to mathematical analysis: Im to b 
to it nothing would be uncertain, the future |, 
well as the past would be present to its eyes." 


st epis 
rnited | 
So Laplace maintains that under certain lith. Hi 
conditions the whole world would be cal lze sor 
culable. It is instructive to make the pr} The 
conditions and the consequences of this «ding 
epistemological ideal clear. We try to do [pantun 
this in Table 2. ag. th 

In this presentation use is made of the fontan 
principle of “weak” causality: equal cause fad eve 
have equal effects. Classical physics his > The 
implicitly presupposed a much more ticles 
powerful principle, the principle o fldete 
“strong” causalitiy: similar causes have smk j (clas 
ilar effects. According to the latter, smal felds ir 
deviations in the initial conditions woul ously 
only have slight effects on the later sl i Ney 
of the observed system; thus, SM% jiers; 
causes would not have arbitrarily of E pe 
predictably large effects. Laplace did no! fins, 
formulate this principle; we may 
assume that he, like later 
would have unreservedly supp 
is therefore not necessary tO ! 
premise of absolute accuracy 
and the results of the calcul 
then contain corresponding ! 
as well, i. e., inaccuracies comp 
the initial deviations. 


orte It 


i 
ations m) 
pnaccura® 
rable @ 


rder 


s us rhat 


Limits of the Search for O 


The history of science reache 


Digitized bysirya Samal Foupdation Chennai and eGangotri 263 


cience 


for order and structure, for regula- 
Be and natural laws, has been quite 
Search | agsful. There iss however, no guaran- 
Aplace ” that it always and everywhere will or 

is achieve its goal. In fact the limits to 
ctingin [is approach have long been apparent. 
the mo- Jn lie firstly in the composition of the 
inves, ford and secondly in the possibili- 
wad s (or rather the limitations) of the cog- 


odies ; s ‘ 
rld N hing subject- Thorough inspection 
y power: {ows all premises of Laplacian determin- 


analysis; kg to be false, in so far as they are not 
future as fo epistemological idealizations of un- 
s eyes” | ited knowledge and ability to begin 
certain ih. Here it is only possible to summa- 
| be cal- lze some conclusions. 

the pre- The world is not deterministic. Ac- 
of ths wding to the usual interpretation of 
y to do [antum physics absolute chance exists 
ag there is not only no cause for the 
e of the fontaneous decay of a nucleus, but also 
il cause fad even less an explanation). 

ics his} The world does not only consist of 
| mor fticles, but also contains fields. Classi- 
ple o |’ldeterminism however can be extended 
ave sn |ì (classical) fields, so the discovery of 
r, smal #lds in the 19th century did not yet se- 
s wold ously endanger determinism. 

r sut Ii Newton’s equation of motion is not 
, smil Mersally applicable, particularly not to 


n- fani . 
jor ticles without rest mass such as pho- 
did nt tons, 


owever 


ys Bi can, however, remain open whether 

J50: 

m iil now or can know all laws of force; 

it Jef y 

i the f> yee never claimed that.) 

u! Measureme n 
| nts may alter (disturb) the 

Table bya y ( ) 


te : 3 
at of a system in a manner which can 
ps si 


Ki 

a i 
curaci® 

rable 


thet be predicted nor retrospectively 
_ termined. 

Not 
ntum 
ous] 


only can the position and mo- 
of a single particle not simulta- 
~Y be measured to any desired accu- 
ro Teal ‘systems do just not have 

Y defined positions and momenta. 
'S reason quantum physics defines 


= 


chat or th 


If the world 
— were deterministic and 


— consisted exclusively of (interacting) par- 
ticles, 

if Newton’s Law of Motion, m - b =K, were 
valid without restriction, 

if we knew 

— all laws of nature, in particular all laws of 
force, and 

— all boundary and initial conditions at a 
definite point in time (i. e., if Newton’s 
laws apply, the positions and velocities 
of all particles) 

— with absolute accuracy, and 

if we could 

— store all these data, 

— process them mathematically, 

— and solve all relevant equations 

— with sufficient speed, 

then not only would the course of the 

world be 

— unambiguously determined (equal causes 
have equal effects) 

— in every detail, 

but then could we (or at least Laplace’s 
demon, or a gigantic supercomputer) 
also 

— calculate and determine all events 

— past and future. 


Table 2: Preconditions and consequences of classical 
determinism. 


the state of a particle differently than does 

classical physics. A measurement of a 

continuous parameter (such as position, 
time, speed) with absolute accuracy 
would mean the empirical determination 
of a real number, hence of an infinite 
number of decimal places. This cannot be 
achieved. 

— Laplace knew, of course, that his 
premises of comprehensive data storage, 
data processing and speed of calculation 
could not be fulfilled by man. It was ex- 
actly for this reason that he introduced an 
intelligence with superhuman abilities. 
However, Laplace could still assume 
that all mathematical problems could be 
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solved by definable procedures, 1. €-» 1N 
thefinal analysis, by algorithms. Today we 
know that this assumption is erroneous. 
For some problems it has been shown 
that no algorithm for their solution exists. 
Moreover, for some perfectly realistic 
problems, solving methods are known, 
but to use them would demonstrably take 
too much time even for the cosmic super- 
computer mentioned in Table 2. And no 
more elegant method of solution exists; 
in some cases this has been proved, in 
others it is highly probable." 
— The principle of strong causality is not 
fulfilled. As shown by studies on chaotic 
systems, even arbitrarily small changes in 
the initial conditions can lead to incalcula- 
ble deviations in later states. In such sys- 
tems no reliable long-term predictions are 
possible, in spite of their deterministic 
structure (i. e. although weak causality 
obtains). 
— There are thus three developments in 
modern science which quite decisively 
call in question Laplace’s demon, classical 
determinism, and thus our traditional 
search for order: quantum physics, 
theory of algorithms (metamathematics) 
and chaos theory. Many people will find 
this disappointing. Perhaps though, a 
world is indeed more human in which 
not everything is determined or calcu- 
lable; a world in which, thanks to quan- 
tum eyents, there is chance and luck; in 
which, because not all problems are soly- 
able by algorithms, imagination and in- 
ventiveness, guessing and trying, creativ- 
ity and originality are still desired; and in 
which, as shown by chaos theory, it is 
still possible sensibly to search for simple 
basic laws, despite complex or even 
chaotic behaviour. In any case, the at- 
tempt to bring order into chaos can still 
by carried on for quite a long time. Per- 
haps we will attain in this way still an- 
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other, a fifth level of world view 


s > One ip go 
which facts and moral norms pe}, 21; 


elong to. iv S 


gether again as they do in myths, e Le OUr 
though they cannot be derived fen a fad 
other, as is usually assumed ther c aa i 
sight th 
Do We Read Order into the World pon O 
or Is It Already There? 1 
ila 


Up to now we have been assuming thy pher S 
the order of which we are speaking is pan fC 4€ 
of the world “out there” and totally inde 
pendent of the perceiving subject. It may" aa 
be difficult to discover, but it is there any: nes 
way. It is true, we experience this world m (Fra 
only if we “look at it”, i. e. if we interac 
with it. However, we believe that in this ence 
we gain insight into the world as it is auch the 
even when we are not looking at it, Wefin Lo 
hope that the structures of the world can fis fact 
be found by us or at least be reconstmcted tween 
in perception, experience and science. f. 
This is nevertheless not obvious. The | Howe 
standpoint of the realist, which we hae iy wh 
taken here, is not the only one possible. l ch 
is also possible to claim that the order dis- inary 
covered is present not in the externi fonce 
world, but, in the final analysis, in th fistruc 
subject, or that it is produced by her (pos:}* thus 
sibly even by her alone). The structures 0 
the world would then be invented rathet Teryth 
than discovered. And our putative ey f 
structions would then in reality be ay mec 
constructions, which had no or nO recog |N der 
nizable relationship to the world. 


zet and 


The Contribution of the Subject 


There are cases which support tht 
bility. Today we are convince m 
order described in myths is largi elo 
duct of the imagination. i 
value and study them not oe ` 
cause we expect from them ©? bu 
orld, 


about the structure of the W 
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S, even Eft 
m each 5 


in, | fren © : 
sat that the colours we seem to see in 
iD 


jon objects are not objective, but are 
ld (jective interpretations of outer signals. 
gilar considerations are valid for many 
her sensory qualities. Thus Democri- 


ng that 

is par b (C: 460 to 370) taught: 

|y inde ‘et and bitter, warm and cold, only exist in 
It may 


yentional opinion, equally so the colours 
ere any-l/:hings). In reality only atoms and the void 
S World|is, (Fragment 9, cited by Sextus Empiricus) 
interact 
in thishience too has revealed as subjective 


as it is uch that had been regarded as objective. 
- it. Wein Locke (1632 to 1704) established 
rld canis fact conceptually by his distinction 
structed tween “primary” and “secondary” quali- 
nce, fë 
us. The | However, it is not clear from the begin- 
ve have fs which structures are objective and 
sible. It tich subjective, which qualities are 
derdi- fmary and which secondary. Would it 
external ‘conceivable that, in the final analysis, 
in th [structures are due to the subject and 


er (pos:}é thus subjective in this sense? 
tures of 


J rathet hy. 
e ; 

o recon tything Just a Construction? 

be only 

o recog 


Mew that all structures in our percep- 
“derive from the perceiving subject 
whe nothing to do with the real 
nA T a respectable philosophical tra- 

t A ee Position can be ascribed to 
ilkel Ogian and philosopher George 
the pe to 1753). r ee honestan 
t most precise. Immanue 

ye pla 024 to 1804) in E 
4 be eR Recently a similar position 
Risen taken by Humberto Maturana, 
put D“ Radia Varela, and others, with their 
Constructivism.” According to 


Kant, the object itself, and, according to 
Maturana, reality are not perceivable, and 
it is just superfluous to speak of some- 
thing that cannot be perceived. 

Others do not want to take up a posi- 
tion in this difficult question. They evalu- 
ate knowledge exclusively according to 
pragmatic criteria, particularly by the suc- 
cesses it achieves in mastering life. Scien- 
tific theories are seen by instrumentalists 
as nothing but instruments or tools. What 
they should provide is a precise and clear 
condensation of previous experience and 
reliable predictions of future events — and 
nothing else. There is no longer any talk 
of truth and error, of reality and appear- 
ance, or of objective and subjective contri- 
butions to cognition. For the instrumenta- 
list, these are useless or even meaningless 
concepts. 


An Argument for Realism: 
the Success of Theories 


But is a statement senseless if it cannot be 
proved? Have we not one, or even sev- 
eral, indirect accesses to reality? Colours 
may be subjective interpretations, but, ac- 
cording to all we know, they are interpre- 
tations of something, namely, first of all 
of external signals which come from ex- 
ternal objects. In comparison with mythic 
structures, the structures of perception 
are also much less arbitrary. They are 
comparatively stable and (ignoring colour 
blindness) also intersubjective: under the 
same conditions different observers have 
almost always the same perception of co- 
lour and they can usually reach agree- 
ment about the colour of an object. Co- 
lours thus may be subjective, but they are 
also intersubjective. 

It is even more important that different 
signals correspond to different colours. 
To put it somewhat more carefully: Dif- 
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the asymmetry between verifiabil 
falsifiability so much stressed by 
philosophy of science. 


MY an, 
moden ij 


ferences in what is sensed can, as a rule, 
consistently and successfully be ascribed 
to objective differences; they can be ex- 
plained or predicted by the latter. Even if 
the same water is perceived by the (pre- 
warmed) left hand as cold and by the 
(precooled) right hand as warm, we still 
find objectifiable differences, in this case at 
least in the past of the subject. The realis- 
tic, objectifying approach is in any case 
perfectly successful, both in everyday life 
and in science. 


Further Arguments for Realism 


A further argument is the convergence | 
research. The values measured for a spelen 
fied parameter seem to approach a “ine 
value — corrections apply to ever higher | Eliade) 
decimal places. Very often, different ang pof the 
quite independent methods of measure P" 
ment lead to results agreeing with each 3 81G0 


A Better Argument: 
the Failure of Theories 


However, the success of realistic hypothe- 
ses is not the best argument for realism. 
The occasional failure of our hypotheses 
and theories is even more important. For 
what makes hypotheses fail? Instrumen- 
talists, positivists, relativists, convention- 
alists, transcendentalists and radical con- 
structivists have no convincing answer to 
this question. In contrast, the realist has a 
very simple and therefore illuminating ex- 
planation: hypotheses fail because they 
are false, because they do not describe the 
world correctly, because the structures 
which they postulate are not the struc- 
tures of the world. It is true, fallacious 
theories can be successful in areas where 
their fallaciousness is irrelevant. Success 
is therefore no sufficient criterion of truth. 
However, what could cause the failure of 
a correct theory (or of a theory the cor- 
rectness of which is irrelevant)? Failure is 
therefore a really good criterion for falla- 
ctousness, And statements can be factually 
false only in relation to a real world 
which happens to be different from Fi 
these statements maintain. The failure of 
descriptive hypotheses is therefore an 
even better argument for realism than is 
their success. This is but a reflection of 
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other. Moreover, when different theories be 
compete with each other, usually one of kerse). 
them turns out to be superior to all oth-pa: ¥ 
ers. For the realist this is all just as igen 
should be and as she would expect it; for 
the anti-realist it is and remains a riddle. 

There are further arguments for realism, 
which we cannot all list here.” Admit 
tedly none of them is conclusive. There's 
simply no strict proof for the existence o 
the world, for its structuredness, for the 
correctness of our description. Not evet 
the (fictional) radical solipsist, for whom 
his consciousness and that alone exists, $ 
subject to logical, epistemological or en 
pirical refutation. However, no om i 
really a solipsist, and, for the reasons j” 
described, the position of hypothe 


x 3 a. 4 also 

realism is not only permissible, bi 
: ss 

reasonable. It is even the only eA A 
the 


alternative to solipsism. And for h for 
a 5 arc 
ist the search for order is a sea" 

3 ” 
order in the world “out there’ 
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For want of a nail the shoe was lost. 
For want of a shoe the horse was lost. 
For want of the horse the rider was lost. 
For want of the rider the battle was lost. 
For want of the battle the kingdom was lost. 
And all for want of a horseshoe nail. 
Benjamin Franklin, Poor Richard, 1758 


It is characteristic of complex phenomena 
that a great number of partial systems work 
together, be they macroscopic solids, combi- 
nation of cells, or social systems: every- 
where there is a cooperation of many ele- 
ments. The crucial factor of collective order 
is the nonlinear dynamics of these pro- 
cesses. From it a new kind of bridge can be 
derived between the material sphere of 
physics and the living systems, including 
their cooperative phenomena. The evidence 
becomes more and more compelling that 
biological and socio-cultural orders merely 
constitute different realizations of the same 
basic patterns of nature. To comprehend 
this, however, the domain of classical 
physics must be transcended. 


The Mechanistic World View 


Time and again, people have thought 
about what place man and his intellectual 
activity take up in the world as it is de- 
scribed by natural science. Traditionally, 
the rational animal seemed to match 
poorly with the realm of the material. 
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Self-organization in Complex Systems 


Bernulf Kanitscheider, Giessen 
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Many traditional philosophers have there- 
fore stressed that matter, life and mind 
belong in principle to different domains, 
that they have little in common and - 
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born in Hamburg in 
1939. He received his 
Ph. D. in 1964 in 
Innsbruck for his dis- 
sertation on “The Prob- 
lem of Conscious- 
ness.” In 1970 he re- 
ceived his “habilitation” 
in philosophy at the 
University of Innsbruck for a treatise on 
“Geometry and Reality.” In 1974 he took over 
the newly created chair for philosophy of 
science at the University of Giessen (V 
Philosophy and the Foundations of Science): 
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ccurally and materially — are to be 
sated to essentially different ontolo- 
Today we understand the reasons for 
tite much better. The deep chasm 
hich seems tO predominate between the 
M of dead matter, the living, and the 
Lal sphere is explained at least in part 
| the type of physics which evolved in 
ie {8th and 19th centuries." 

The paragon for every theory in this 
awas Newton’s mechanics. This theory 
a further developed by eminent mathe- 
hnicians such as Laplace, Lagrange, and 


ve there-}imilton up to a highly powerful instru- 
d mindbent, Particularly, in the field of celestial 
lomains,echanics the sophisticated perturbation 


| and 


] 

k over 
of 

ntre for 
nce): 
hafs- 
jentific 
„1981; 
ysik 

5 View 
)S0- 
rischen 


-kory was elaborated and applying it to 
mny more peculiar systems, such amaz- 
b» successes were achieved that the fun- 


atic world view even guided the theo- 
WS heuristics when new kinds of phe- 
mena came to the fore. This happened 
ithe 19th century, when electrodynam- 
i and thermodynamics took their places 
Mgside of classical physics. For the 
tromagnetic field and the medium of 
pron for the light waves, the ether, 
gi Rares Clark Maxwell who tried to 

chanical models. For the irrevers- 
7 aoe of thermodynamics Lud- 
tng ean proposed an explanation 
A ea mechanics. Taking mecha- 
k S extreme, Pierre Simon de La- 
l „c onounced the program of the me- 
4 ‘al explication of nature as the ulti- 


imental metaphysical assumption be- 

hme plausible that the universe is struc- 
W | ed on all layers of reality in accordance 

Hy [th mechanistic principles. The mecha- 


arm 

oe of science. He defended the vi- 
fir | Pedy in Newton’s mechanics we al- 
pafo | |i Possess the true, unsurpassable pat- 
cag řas E the laws of nature. To be sure, it 
AAA ul the task of science to discover 


erty 5 
nent forces at work in matter, but 
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if these are determined empirically, the 
universal laws of motion were the source 
of all description of possible changes in 
nature. According to Laplace, the world 
is a mechanical clock, the structure of the 
laws of which are known, and man, too, 
with his mental abilities could ultimately, 
i.e., if we had sufficient empirical knowl- 
edge on the forces applying to this do- 
main, be comprehended in a causal and 
mechanistic way.” 

Chance acts a crucial role in this world 
view. Laplace knew, of course, like all his 
contemporaries, that celestial mechanics 
is a particularly ideal instance of science 
which in the course of events is deter- 
mined by a small number of well defined 
parameters. In terrestrial physics, the 
variety of determining causes of the 
events, however, is so great and so in- 
volved that the perfection of the astro- 
nomical prediction can never be achieved. 
Chance in regard to complex phenomena 
roots in human ignorance of the true 
causes. Variegated complexity and entan- 
gled causal structure require the use of 
probability to grasp them. Thus the short- 
coming and finiteness of the human intel- 
lect force the category of probability on 
us. On the level of objective reality, how- 
ever, chance is inappropriate within the 
explanatory scheme of classical mechan- 
ics. The course of events is determined 
according to pull and push by the laws of 
mechanics.” 

No wonder that the humanities did not 
know what to make of this view of man 
as a special machine, since keeping with 
the received concept of human freedom, 
they were convinced that in the deter- 
ministic course of events, to which ulti- 
mately also man is subjected, there is no 
place for free decisions and thus for true 
morality. Since the mechanistic world 
view apparently lacked a natural place for 
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morality, it seemed to be uncomplete in a 
fundamental sense. Thus, in regard to the 
nature of man there opened a great divide 
between the scientific and the philosophi- 


cal perspective. 


The Role of Chance 


History of science often shows that if a 
new idea appears on the scene, it must 
not only be uttered, it must also be un- 
derstood by the audience and bolstered 
by the intellectual community. In 1903 
Henri Poincaré pointed out a crucial dif- 
ference in the running of mechanical sys- 
tems: even for a deterministic system we 
can know its initial state only approxima- 
tively. If we can then predict its final state 
with equal approximation, this is a parti- 
cularly fortunate case. But occasionally, 
small differences in the initial conditions 
may cause very large changes in the final 
states. If this happens, prediction be- 
comes impossible, and we are faced with 
a situation tantamount to chance.‘ At that 
time nobody understood the importance 
of Poincaré’s differentiation, which we 
refer to today using the terms strong and 
weak causality. 

The role of chance in physics was re- 
flected again only when quantum me- 
chanics arrived on the scene. The Hei- 
senberg scattering relations, which are the 
result of the noncommutability of certain 
dynamic variables, introduced chance to 
the level of law, as well. Primarily, 
tum mechanics was constructed as a 
theory dealing with the atomic consti- 
tuents of matter. It was a theory of the 
Pee ec lt then 

í mentary particles 

and high-energy physics. Th 
hysics steered fi ere a mee 
"hc a A 
the world of the ver E T: 
y small, 


quan- 


the theory of 
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relativity towards the global şș 
the world, the cosmos as a whole pire 
both areas great successes were act ae | 
With the aid of the formalism of tt „ident 
tum-field theory, the energy E. f; pr 
atoms and nuclei could be calculated vil i wel 
uttermost precision; the cosmologie] | 
models of the general theory of relativity 
met outstanding astrophysical Corrobor,. ur for 
tion. However, until recently one are, re lons J 
mained a stranger to the world of phys: kent 0 
ics: medium sized objects with their con: fensitiv 
fusingly multifarious properties, in shon, ftions, 
the realm of the complex. The status offe initi 
knowledge in this field had been assessed icomp 
wrongly for a long time. Complexity was fiour 
regarded as an unfathomable intricate su-e pel 
perposition of many processes each of «uatio 
which taken by itself is simple. So it were|y on t 
only for pragmatic reasons that one}icalle 
couldn’t prognosticate exactly the behav- pone 
iour and development of complex sys- icen 
tems. This opinion which is considered |f mo 
erroneous today, can be nicely illustrated ag-te 
by the classic example of a complex struč fotion 
ture, the movement of a fluid. For vey online 
special boundary conditions the mouon ahs 
of water in a river is predictable and cat tinite 
be deduced from the equations — this 5 tural 
true when the movement is stead i F. 
smooth, and free of turbulence and un “ag 
laminar. Under most conditions whi Mure 

staat it is eddied, 4 "plies 
occur in reality, however, 1t 1s € Alive 
continuous, foamy: turbulent, 10 E A 
mountain brook, despite stationary Rely a 
ders and a constant amount of waleh i p 

ae: i hich cannot 184d to 
plays incidental behaviour w w fausa 
be deduced from the fundamental 7 ie 
tions. For a long time the che edas fims 
ment of a turbulent fluid was oe 0s re 
a superposition of many indepen eli 
cillations. A higher degree © ie proc [Ener 
— more whitecaps in the moun of? gto 
— accordingly signifies an interac ch d fiis 
greater number of oscillations» 


tructure 


x 
5s 
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p having 4 simple, calculable struc- 
hole, Inf Desi ih oe 
chien | This early hypothesis on the origin of 
` dental behaviour in deterministic sys- 
hs proved to be untenable. Soon exam- 
ted wiy ys WETE found of simple mechanical sys- 
nologia nss such as certain pendulum move- 
relativi lents» which displayed incidental behav- 
rrobory iur for 4 wide range of boundary condi- 
> area rẹ ons It Was found that the time develop- 
of phys: kent of some very simple systems was so 
heir con- {asitively dependent on their initial con- 
in shon, tions, that even the smallest variation of 
status of fie initial state caused the system to reach 
assessed | completely different final state. The be- 
xity was faviour of deterministic systems, when 
‘cate sule pertinent solutions of the dynamic 
each of «uations depend with extreme sensitiv- 
o it were {yon the choice of the initial conditions, 
hat one{called chaotic.® If a system displays an 
e behay-Hponential divergence of initially closely 
lex sys-|ijacent trajectories, this local instability 
nisidered |f motion precludes the calculation of 
lustrated |ng-term behaviour. The equations of 
ex stru¢-Fotion resulting in chaos are in each case 
For very jonlinear, which means that the following 
motion ftnciple of order in discribing nature is 
and cm finitely no longer applicable here:’ if a 
= this 1 tural event can occur in the form x,(t) 

stead ad in the form x,(t), the additive combi- 
and thus fion x,(t) + x(t) is a possible process in 
9 which “ture, This is called linearity. Linearity 
tied, d5 Mplies the applicability of superposing 
short. Pysical states, and this leads to a certain 
ry bot usal structure, Then not only the weak 
arer, OF Psa Principle applies (“equal causes 
1 cant’ fd to equal effects”) but also the strong 
al e sal principle is valid (“similar causes 
Bein to similar effects”). In nonlinear sys- 
jain? 5 e strong causal principle loses its 
dent Hetty, therefore unpredictability and 


e li 
polene [fhos tabi 
roo Can occur. Incalculability in a fun- 
in 


BE 


othe : 
«on off ly tal sense is the result. It has noth- 
ion Oy 
each 


to 7 . . 
tles do with pragmatic-technical obsta- 
computation stemming from 
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man’s shortcomings, but derives from in- 
trasystematic traits which hamper predic- 
tion. 

However, chaos has several conse- 
quences which are definitely not all nega- 
tive in the sense that they restrict our pos- 
sibilities of knowledge: 

— The basic nonlinearity of the chaotic 
processes gives rise to a new kind of 
geometry, in which selfsimilarity is the 
crucial property instead of superposition. 
For this geometry Benoît Mandelbrot 
coined the term fractal.’ The very exist- 
ence of such a mathematical structure tes- 
tifies that even chaotic states can be com- 
prehended in principle. Nevertheless, 
chaos limits in a way the ascertainment of 
the asymptotic future development of 
nonlinear systems; thus we encounter a 
new source of chance even in classical de- 
terministic processes. 

— The feature of nonlinearity in chaotic 
systems engenders the formation of order. 
This consequence of chaos is of greatest 
epistemological importance as it leads to 
the comprehensability even of complex 
systems, a fact which defies any apparent 
new limits of scientific rationality. Com- 
plexity is ubiquitous. It is characteristic of 
complex phenomena that a great number 
of partial systems work together, be they 
macroscopic solids, aggregations of cells, 
or social systems: everywhere we encoun- 
ter a cooperation of many elements. The 
crucial factor of collective order is the 
nonlinear dynamics of these processes. 
From it a new kind of bridge can be 
established between the material sphere 
of physics and the domain of living sys- 
tems including those cooperative phe- 
nomena, which pertain to consciousness, 
intelligence and knowledge. 

Precisely from a philosophical perspec- 
tive it is important to point out the two- 
fold significance of chaotic states of cer- 
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we must ascertain a further instance of in- 
cidentality in nature which limits La- 
place’s calculability of the universe to a 
very small partial class of systems = this 
can be called the destructive meaning of 
chaos. It shows up particularly when the 
long-term behaviour of dynamic systems 
is characterized by a strange attractor, 
which means that the development of the 
system in the state space can no longer be 
represented by a simple geometric form 
such as a fixed point, a limit cycle or a 
torus, but by a strange self similar confi- 
guration with the geometrical structure of 
a fractal. 

An ordinary pendulum familiar in 
physics whose oscillations are damped by 
a force at the point of suspension devel- 
ops towards a fixed final position, regard- 
less of where it is started. Here the attrac- 
tor is a fixed point. An undamped mathe- 
matical pendulum moves permanently on 
a closed curve in the state space. The at- 
tractor is a limit cycle. The heartbeat of a 
living being such as a mammal exhibits a 
somewhat more complicated and yet un- 
ambiguous final configuration in the state 
space: the attractor is a torus. 

When a strange attractor characterizes 
the dynamics of a system its behaviour js 
not determined by a fixed final state, but 
by a complicated self similar configura- 
tion in the state space involving a steadily 
increasing intertwining of the trajectories. 
The strange attractor, which, as indicated 
above, has the geometry of a fractal, 
gained publicity through the meteorolo- 
gist Edward Lorenz, when he discovered 

that geometrical structure in equations 
with which he modelled the unpredict- 
able behaviour of the weather.’ He found 
that the many failures in 
make long-term progno 
the development of at 


the attempts to 
ses concerning 
mospheric state 
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were due to the system and not to hy agit 
ignorance. A dynamic system havin a a 
strange attractor destroys the origina i fyker | 
formation characterizing Its initial State A an 
that its trajectories, or paths, under te up- 
rapid plication. This intermixing of Wide [yont 
ly divergent trajectories magnifies mi geds 2 
croscopic fluctuations and spreads them of th 
over the entire state space to such an elef no 
tent, that very soon the causal Connection nged 
of past and future is lost. The destructie arket 
role of chaos thus brings about funds hjividu 
mental change in the epistemological st-ltole. ] 
uation. Not temporary ignorance or els in 
perimental limitations are responsible forledict, 
limited pursuitability of chaotic processes, fsiribu! 
but the intrinsic structure of the chaoticlder in 
system itself. The occurence of thedan i 
chaotic strange attractors also changes ously, 
the traditional reductionistic strategy ofopert 
understanding a system out of its pans k gron 
and their mutual relationships. If the m}eordi 
teraction of the components is nonlineit luce 
breaking down the whole into its part fuse tl 
and reconstructing the global behaviour loy hi 
of the system is at least much more diffi fe pla 
cult, if not impossible.’ h th 

On the other hand, far too little empha: exity 
sis is laid on the fact that there is also ince 
constructive significance of chaos 1n "tion i 
ture. The magnifying of small oscillanor Pimat 
in certain dynamic variables to = Meni 
scopic dimensions provides a meci j onfi 
which induces new qualitative changa a rene 
nature. It is precisely by including 4 
constructive function of chaos, the i 
phogenetic, structure-forming " ole a 
takes us beyond the realm of ia 
nature. 


ciety 


Chaos and Complexity in So 


Friedrich von Hayek bas COM gst 
shown that even the free P bet Eno, 
tutes a spontaneous order gn 


a 
o hum ght about by nonlocal (decentralized) 
having cons of many individuals, where the 
iginal n, ket contains much more information 
| State 4 an individual could ever possibly 
under fe yp. The free market economy is thus 
of wide! ontaneously created complex order, 
ifies miled, admittedly, on the purposive activ- 
ids the rof the elements of this order, but it is 
ch an alef not purposeful and thus cannot be 
nection nged by implementing a plan. The 
struct firket links the actions and goals of the 
t funds{vidual people to form an ordered 
gical sit khole. However, the entire system devel- 
e oreks in a direction which nobody can 
sible for edict, because the knowledge which is 
rocessts|stributed in the system and maintains 
> chaoticlder in it far exceeds the mental capacity 
of thedan individual. From this follows ob- 
changesfiusly, that when, despite these intrinsic 
ategy lfoperties of the system, an individual of 
its pans k group tries to control the social order 
f the inkeording to a plan, he must drastically 
online luce the complexity of the system, be- 
its part fuse this individual person can only em- 
ehaviowt foy his own much lesser knowledge in 
ore dit fe planning of changes. 
hn this way the realization of the com- 
s empl tty of our social order also suggests 
es also Stimct normative perspectives for our 
s 1n MË fton in society. The connection with the 
illatiot mative level should of course not be 
ae len in the deductive sense, as otherwise 
chanis™ conflict would arise with the logically 
anna Penetrable barrier of “is” and “ought”. 
ding A peal norms can never be derived from 
he ua i Pittcal assertions alone. The existence 
i int Ain norms can be explained from a 
nE moe context containing value as- 
see ut this very context cannot be 
| Justify those rules of conduct. 
ty ie when introducing norms in a 
ining Pica should not be forgotten that 
r const lye a Populations possess an intrinsic 
ras bee fi ee which the establishment 
S must take into account if we 
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want to achieve a sufficient acceptance of 
the norm. In this case it is the intrinsic 
structure of the complex system, society, 
which forces limitations on its planned 
control.” The impossibility of social plan- 
ning is an epistemological impossibility. 

A global design of the development of 
the entire social system is thus unfeasible, 
because the necessary theoretical knowl- 
edge which could replace the practical 
knowledge of all the individuals in parti- 
cular individual acting will never be avail- 
able. 

It is thus not for psychological reasons 
that the citizen doesn’t behave more al- 
truistically towards his fellow men. Even 
if every individual person thought of his 
neighbour when acting as a consumer, 
planning still wouldn’t work, because it 
would be impossible to comprise all these 
interactions within a theoretical model 
apt for global design. The essence of liber- 
alistic political economy can be compre- 
hended from the complexity of the social 
system. Because the complex order sur- 
passes everything which conscious organ- 
ization could have produced, it is wrong 
to maintain that we must consciously 
plan modern society, because it has be- 
come so complex. 

Not only Friedrich von Hayek, the 
classic of the Austrian school of econom- 
ics, but also other economists such as 
James Buchanan have repeatedly stressed, 
that the high degree of order in our liberal 
social system can be preserved if we don’t 
destabilize this order by “social engineer- 
ing.” The freedom of the individual, the 
minimal restriction of his spontaneous 
decisions and the complex order are in a 
mutually supportive relationship. Re- 
markable from the philosophical point of 
view is the concatenation of dynamics, 
complex order, and freedom. A guarantor 
of freedom is the utilization of the spon- 
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taneity of the ordering forces. The knowl- 
edge and skills of all the members of so- 
ciety are best utilized, if their freedom of 
action is not restricted and if they are not 
subjected to central control designed to 
guide the development of society accord- 
ing to a predetermined catalogue of goals. 
It would be a great mistake to believe that 
this connection only concerns economic 
freedom. From political experience we 
know very well that all freedoms are in- 
terconnected. “Freedom is one whole,” 
Milton Friedman wrote already ten years 
ago, “anything that reduces freedom in 
one part of our lives is likely to affect 
freedom in other parts.” 

Arguments on the complexity of order 
go still further and also affect, for exam- 
ple, such politically sensitive areas as the 
dispersal of income. According to classic 
liberalist economics it is not the task of 
the government to interfere in the process 
of establishing large-scale social order, be- 
cause this order cannot be planned and 
calculated. Therefore the state is not al- 
lowed to intervene in the way the market 
distributes goods among individual peo- 
ple. Fairness of distribution, as advocated 
by the defenders of social market econ- 
omy, isn’t even defined in a free-market 
economy.” The concept of fair distribu- 
tion of income can only be applied in a 
purposively organized society which, 
however, being less complex, has a lesser 
degree of economic efficacy, too. 

In a self-organizing social order, 
nobody distributes income, neither fairly 
nor unfairly. The dispersal of income is a 


result of the spontaneous ordering 
forces." 


Man in the World of Physics 


T have treated this economic example at 
somewhat greater length because it seems 
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to be an extremely remarkable intel 
development, that the role of man andl 
social functions are focussed converse f 
from two opposite directions — fom i i 
viewpoint of political economy and il 
systems theory of the natural sciences, i 
order to attain this goal we have to tale 
in consideration transcending thereby P 
classical domains of physics — theories ole 
fluctuations, instabilities, bifurcation be th 
cooperations, and the nonlocal collabon. ‘on of 
tion of elements within the system (syner: fpe re: 
getics) to grasp the phenomena of order lonod 
complexity, and qualitative diversific. sity” 
tion. s well 
From a philosophical standpoint the|f ext 
convergence of explanatory schemes offons.” 
the “two cultures” (Peter Snow) has ac- vith tH 
quitted the problem of reduction with its}roach 
traditionally strong emotional overtones, londiti 
and its piquancy. Man, with his socio-cul re as 
tural idiosyncrasies, is not simply a spe fle, B 
cial case of physics; he is not just a diffi- fis oi 
cult calculation problem like — say ~ the froach 
precise solution of the Schrödinger equ atial 
tion for an iron atom, but complex sy jon of 
tems with their own intrinsic degrees | Fror 
freedom and nonlinear dynamics in the rme 
interactions are part of a thermodynam [iing 
regime in its own right. In spite of thelFom n 
peculiarity, living, neuronal and soc fom t 
systems are not exceptions to the laws i (orres; 
nature, which only function, because SP sh 
cial vital forces and spiritual agen! j 
scend the laws of physics. The a th 
the living is compatible with the Ht è 
physics if due attention is given © 
particularity of the unequilibriu 
the nonlinearity of the pertinent 
situation. The contrast in the realm ° 
ture between matter, life and min 3 
an artifact which only got 4PP git Ih 
cause unsuitable laws of natur® y ead fh 
ferred to. For this reasons tooi r gi 
evolution, which originated 1” : 


lectuy 


= 
tellen fay» WAS given seemingly opposing 
n and bi erpretations. Irreversibility and evolu- 
vergen lonin the sense of physics, discovered by 
from the “not and Clausius, were always associ- 
and the led with the dissolution of structures, 
ences, Jp lhereas biological and sociological evolu- 
© t0 take lan — aS explained by Darwin and Spen- 
thereby r- were from the beginning linked to 
eories on lie growth of complexity. It is remark- 
Ircations be that the contrast between the evolu- 
ollabora lpn of the inorganic and organic spheres 
n (syner resolved only recently. In Jacques 
of order onod’s famous book “Chance and Ne- 
versifice kssity” life — and accordingly mankind 
well — is still regarded as the outcome 
oint thel{ extremely improbable initial condi- 
lemes offs.” Life is presumably compatible 
) has -mth the laws of physics in Monod’s ap- 
with itshoach, but simply because the initial 
vertones,lnditions are only postulations which 
ocio-cul-leas a rule considered to be unfathom- 
ly a spè ble, But life cannot be inferred from the 
st a difi his of physics according to Monod’s ap- 
ay — th ach, for they are not concerned with 
ger equ [ital conditions with the possible excep- 
plex sš- jon of cosmology. 
egrets!) From the viewpoint of unequilibrium 
s in thet žmodynamics and synergetics, as well, 
dynam iing processes are by no means apart 
> of the fom nature; on the contrary, they follow 
d sot fom those laws of nature specifying the 
e laws “responding nonlinear interactions and 
ause spe ditions far away from equilibrium. 
nts ‘VAS enables functional and structural 
ey : €“ to be understood as being in 
sx Ee with natural laws. It should 
A ues that the evolution of 
1 : lerarchy, which we observe in 
Baa. achieved in many small steps. If 
lhg, asing energy flow a system moves 
a and further away from equilib- 
a Single solution can bifurcate to a 
hing tg of solutions. Macroscopic 
the 17” Bo Becwures such as man have under- 
Course many bifurcations; accord- 
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ingly, the functional order of a living 
being such as man has an autonomy, 
which is in seeming contradiction to the 
laws of physics. Macroscopic structures 
which lie at the far end of a hierarchy of 
ramifications or catastrophes have such a 
high structural and functional idiosyn- 
crasy that we may be led to the erroneous 
assumption that they are something apart 
from nature. This illusion may be the ori- 
gin of dualistic theories about the nature 
of the human mind as proposed by Des- 
cartes or Kant, for example. From the 
dualistic theories on the nature of man 
we can draw a methodological moral: 
knowledge becomes particularly difficult 
when the cognitive system is too close to 
the subject of investigation. Even physics 
itself encounters this difficulty. Until re- 
cently, astronomers met great difficulties 
in recognizing the true structure of our 
Milky Way, because we are in the midst 
of this galaxy. The spiral structure of the 
Andromeda nebula, however, is easily 
recognizable from any good photograph. 
In our own galaxy, in contrast, we must 
deduce the correct structure using high 
theoretical abstraction and very indirect 
methods. The same methodological ob- 
stacle applies to nature of man, as well. 
The immediate impression of our self and 
of our fellowmen blocks our view and dis- 
torts the picture. Noncognitive evaluating 
interest precludes objectifying abstraction. 
Man is too much involved when his own 
nature is at stake. It is very conducive to 
objectivity, if he views himself from some 
distance, particularly embedding his own 
existence in a larger natural context. This 
is precisely what the system-theoretical 
perspective does: it exposes the difference 
and sameness of natural objects. In that 
way, the philosophical dualistic views 
which are incomprehensible from the 


evolutionary standpoint can be avoided. 
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If a mundus sensibilis and a mundus 1n- 
telligibilis (Kant) or a res extensa and a 
res cogitans (Descartes), matter and min 
for short, exist alongside and unre- 
lated to one another from the beginning, 
an ontological scheme of this kind cannot 
be comprehended using the principle of 
evolution. In an integrated understanding 
of man, we must bring his particularities 
into a causal relationship with nature. 
This is now possible using modern theo- 
ries on the origin of structures. One need 
no longer enlist an army of Maxwellian 
demons to prevent a physical system 
from undergoing transition to a state of 
maximum disorder. If the right thermody- 
namic situation is given, the system devel- 
ops all those particularities which have so 
often led traditional philosophers to re- 
move man from the entirety of nature and 
place him, as alien to nature, in opposi- 
tion to it. However, the new theories of 
self-organization establish bridges span- 
ning the entire sphere of the living, in- 
cluding its mental and social activities. 
Such a theory has not only an explana- 
tory task, it also reduces the peculiar 
strangeness of man, which he has always 
experienced in the face of inanimate mate- 
rial nature. To overcome this gap can be 
called the philosophical function of the 
idea of self-organization. As late as 1970, 
Jacques Monod coined the image of man 
as a gipsy at the edge of the universe, an 
illustration of his absolute incidentality 
and the lack of lawful connections be- 
tween man and the universe. In recent 
times science discovered further hints 
that man : Se to be regarded as an ex- 
ression of the hi i 
coat universe, ete ae our 
met capable of 
pullding up complexity, at least for long 
periods. This Structural growth occurs 
in accord with laws and i 


: s therefore com- 
prehensible 


by human knowledge. 
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Chance of course is involved, but 7 
nalized by the selection of eny 
which acts in a lawful way. 
science can teach us to esti 
the correct relation to the universe, 41 
though there are no good reasons thy 
man regards himself as the center of F 
universe, he is quite right to þe a 
ished of his existence at all. 


3 is Q 
TOnmen 

In ANY cage 
Mate man in} 
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The Dictatorship of the Right Angle 


The Geometrification of Our Realities 


Hans-Peter Schwobel, Mannheim 


ng unseres 
181-494. 
ch über de 
> Merksfzometric shapes display certain aesthetic 
Niedergang lracteristics. They are simple, clear, exact, 
eider (ed); gular, abstract, adaptable, repeatable, and 
er fansposable. These characteristics | have 
field oia "ted ina wealth of eminently significant 
p tae feral functions. With the aid of geome- 
haoten im fh We can analyse and synthesize, calcu- 
28 (1989, fè project and construct, plan, organize, 
In: G. Rad. minister, control, systematize and model, 
Sciences ILMpare, standardaize, archive, and com- 
mann, $i unicate. 

n und vot 


172- 180.- : 
of Naw | C@Ometry has proven to be one of the 


erminisiz fnstays of all civilizations, without 
an itich central economic, social, and tech- 
ti pe Processes could not be organ- 
My, Hoth | (architecture, city and transportation 
na, In: Mf#0Ming, etc.). In pre-agrarian societies, 
cience ul Fometry was of course of slight signifi- 
cheides È nce (at most now and then in the con- 


et la née [ties | : Bea 

e lofé fe.) 22 Which the beginnings of urban 
pment occur. Geometry, like 
emati AST 
matics on the whole and writing in 


mise Math 
tic : ô A 
May ular, is part of the urbanization of 


But the aesthetics of elementary geom- 
etry was not truly unleashed until the in- 
dustrial age. The enormous productivity 
of industrial-production methods would 
be inconceivable without the pervasive 
application of geometrical principles and 
forms. 

This grandiose success as a constitutive 
factor of industrial-production methods, 
however, has been accompanied in recent 
history and to the present day an increas- 
ingly hypertrophic spread of geometric aes- 
thetics. What was once a valuable aid in 
orientation and planning in specific fields, 
took on dynamics of its own and is now 
overrunning all competitors. 

In architecture, urban planning, agricul- 
ture, and landscape planning, parts of ele- 
mentary geometry were transformed 
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from instruments for calculation, plan- 
ning, and projection into models which 
were pre-ordained for the spatial and aes- 
thetic organization of reality directly, in 
untranslated form, as it were. The multi- 
tude of possibilities which elementary 
geometry definitely had to offer was 
sharply reduced in the process. Indeed, 
we can speak of an aesthetic dictatorship 
of straight lines, the right angle, squares, 
rectangles, grids, extremely smooth sur- 
faces (glass, steel, concrete), cubic forms, 
and exact, thousandfold repeated symme- 
tries. 

From Paris to Vladivostok, cities were 
blessed with satellite communities re- 
sulting in a never-before-seen uniformity 
and desolation of the visual environment. 
In other parts of the globe, similar things 
can be observed at other points in time. 
Villages and unsettled landscapes were 
simultaneously cleared, levelled, smooth- 


ed over, made precise, and blocked 
out. 


Economics and Aesthetics 


Economic forces are correctly deemed 
responsible for these processes. These 
energies are complex and act interdepen- 
dently and together with non-economic 
factors. 

Since Europe emerged from the Middle 
Ages, this continent, and in the course of 
time the whole world, has been under a 
compelling necessity for modernization 
This modernization took place and ean 
tinues to take place worldwide non- 
simultaneously, but with increasing accel- 
eration and more and more comprehen- 
sively; no culture and no sphere of livin 
have remained unaffected. On the i 
cal and military plane, this is acco 
plished as a rule by the is 


formati 
i on of re- 
gional and national predominance of cer. 
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tain countries over others (e.g. By 
pean colonialism, later the predomi Uro aE 
of the U.S.A.). The nucleus of the E - 
of modernization is the increase ee 3 


: . . . Pro. Howe 
duction, distribution, and communis, by 20 € 
2 son A Nica. | 
tions efficiency; in short: development ’ os 

o 


l models and pro ally 
cesses of society. Important aspects of ales, 
this modernization are the industrial-prq ig 
duction method and fiercely Competing adscap 
systems of political organization, collec mof 
tive identity, conflict and consensus pro: fil as 
duction, gaining legitimacy — fascist, Stali 
nist, and democratic systems, to name (treme 
but a few particularly important exam- kthe | 
ples. ie hop 
The fascist and Stalinist models were bn col 
utter failures, among other reasons be sin « 
cause they were also no match for objec-| What 
tive modernization pressure as regards jublin 
the complexity and dynamics of social 
transformation (ideals, power structures, 
institutions). We can categorize fascism 
and Stalinism as reactionary moderniza 
tion strategies which defined daemonic 
and sinister aspects of modernity in the 
manner of surrealistic films. The KGB, 
the “Stasi”, and Gestapo are distorted, 
grimacing likenesses of the idea of the 
Enlightenment. ; 
There is a multitude of factors exert | 
modernization pressure and intensifying 
it by mutual correlation. To mention f A 
important aspect briefly here: for s as 
centuries a rapid growth of the pora 
tion has been registered which is acce® A 
ting further worldwide and is leading E 
hitherto unknown population and f K 
munications density. This develop Bi, 
necessitates modernization of orga 
tional processes as regards 
Space, and here elementary 8¢ 
thetics’ shortest route, is clear ly su F 
other solutions. Moreover, industt fis 
duction methods, involving enci 


metr}, Aes 
perior“ a 


ynts of resources and capital, contain 
a ; ' 
“asic systematic pressures for continu- 


a modernization. ae 

‘owever, these economic impetuses do 
munia be $0 O unchecked. In societies which 
ment of e most advanced in regard to their his- 
id prg ally discernible modernization ten- 
pects of cies, those aspects which are oriented 
; geometrical aesthetics — agro-industry, 
jjscape and urban planning, organiza- 
An of production and consumption, as 


[| as of transportation — have fallen 


SUS pro- 
ist, Suli poa state of grave crisis. This crisis is 
wemely dangerous for the whole world. 
the same time it forms the basis for 
hope that the project of moderniza- 
els were fin could be re-formulated and contin- 
‘ons be sdin an altered form. 
yr objec | What are the main economic factors 
regards jubling a re-formulation of the moderni- 
f social 
ructures, 
fascism 
derniza- 
aemonic 
y in the 
e KGB} 
istorted,} 
of the a 
exerting f 
nsifyng ii 
jon ont 


O name 
It exam- 
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zation project to be made and necessitat- 
ing it? 

1. The production efficiency of mod- 
ern industrial societies has by now been 
increased to the point (the average pro- 
ductivity of one work-hour trebled in the 
Federal Republic of Germany (West) be- 
tween 1960 and 1990), that for years, in 
nearly all sectors of agro-industrial and 
industrial production, huge surpluses 
have been resulting whose utilization, 
storage, or intentional destruction involve 
high costs which wipe out the cost bene- 
fits of conventional production methods. 

2. Subsequently, grave, cost-intensive 
damage is found to result from the unre- 
lenting, all-pervasive classical production 
methods. On the basis of geometrically 
organized monocultures (geometrification 
of the landscape and production in mono- 
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cultures are Siamese twins), the following 
damage primarily occurs: : 

— worldwide sealing off and erosion of 
soil to a hitherto unknown extent, 

— extreme susceptibility to disruptions 
of all monocultures, in regard to natural, 
social, political, and economic impair- 
ments, 

— pollution and destruction of large 
tracts of land by overcapitalization and 
overproduction, 

— a dramatic decrease in the diversity of 
species of flora and fauna, with acute and 
chronic destruction of the genetic and 
aesthetic potential of the earth; increase 
of epidemic disease of plants, animals, hu- 
mankind, and soils, 

— the automobile has significantly con- 
tributed to the geometrification of the 
landscape. 

3. For some years, a further profound 
revolution of production technology has 
been taking place which allows us to 
hope that the clumsy, extremely rough, 
dirty, and noisy industrial technology of 
the last 200 years can be supplanted. 

This stenogramme of changed eco- 
nomic conditions makes it clear, it seems 
to me, that for reasons of economics, it 
is neither necessary nor possible to con- 
tinue or indeed expand production, distri- 
bution, and consumption as grids of 
monocultures. Everything which is 
undertaken in the old direction only 


brings us nearer to the abyss econom- 
ically, as well. 


Boiled vs. Raw: 
Aesthetics and Civilization 


Economic driving forces prove to be a 
necessary but by no means sufficient ex- 
planation for the rapid and pervasive 
spread of geometry in all spheres of life 
Moreover, there are subtle individual aad 
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collective cultural psychological fy 
which are no less significant. ag 

We Europeans, and we Germans e 
more than most of our neighbours wl 
of cultivation of the world (even sia 
tivation!) as a struggle to overcome a 
even destroy the wilderness. It iş the strup. 
gle of the boiled versus the raw, of the 
smooth versus the rough, the Straight ver 
sus the crooked, the closed versus the 
open, the definitely completed Versus 
what is coming to be, the planned versu 
the spontaneous, the refined versus the 
naturally unmanipulated. 

There is no cultural sphere in the 
world which exterminated the juneles 
and other wild terrains, including the f 
wildlife living there, as early and as thar-f 
oughly as Christian-occidental civiliza: 
tion. This can in no way be sufficiently 
explained by population density. Until 
some 250 years ago, Europe was no mor 
densely populated than other regions. 

Whereas the dignity of nature was pro- 
tected by religious taboos in other ch 
tures, in our sphere there was a tradition 
rooted in religion and philosophy to ve") i l 
nature with contempt, which Descartes, ined 
for one, summed up by claiming that att 
mals are machines without souls. i 

A further aggravation of this trend 0 fs be 
curred in the context of colonialist ž ot 
when Europeans encountered cultures lp 
whose attitude towards the wilder a 
was less rigorous, more prone to compi 
mise, and integrative than their oW? 45 
the basis of religious interpretation 
well as everyday traditions, large © 
in Africa, parts of Asia, and ded im 
American continents had succee®™ ie 

z 5 i achieY 
reaching the particular cultura a 
ment of an admirable balance >* 
culture and the wilderness.’ 

To avoid possible misunders 
culture is the opposite of the ¥ 


anding 
ident“ 
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ther cul- t umpaign against nature: railroad construction in the German colony of Togo; photograph, 1895. 


tradition 
to view 


i the inventing/invented, planning/ 
rtes, ie . . ep . 
escarts fined; it is the artificially creating/ 


a ani- X . woe 
that an Fated. Primitive peoples are also not re- 


fed to (in German) as “natural” peo- 

rend oF 5 because they are an unadulterated 
he E of nature. “Natural” peoples are cul- 
Re a fi Ples. The particular thing about 
compt® fit the ural achievement lies in the fact 
yn. On uM not only adapt their natural en- 
thes nt to themselves, but they adapt 
‘Natural environment, as well. But 


Sik 
cultures fere : 
n both eth IS a great difference between 
) 5 er cult 2 k z 3 
j u 
eded n re Is achieved ina campaign 


ae of nature or whether it is 
tive co compromise, of a kind of pro- 
| -existence with the wilderness. 
the encounter with the strange cul- 
as not subjected to critical 
> lt served to further stabilize the 
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anti-nature traditions, so as not to jeop- 
ardize the feeling of superiority and mis- 
sionary zeal. The campaign against nature 
was continued in the “new worlds,” even 
though these worlds were even long after 
the conquest of the Europeans by no 
means overpopulated. 

The counterargument is justified that in 
our day population pressure and the ef- 
fects of Western modernization models in 
countries of the (former) Second and 
Third Worlds have by now become too 
strong for us to expect old traditions to 
be capable of constituting a conscious- 
ness which can integrate the new given 
conditions on the basis of reason and to 
the benefit of mankind. Objectively 
speaking, the traditions would have to 
seem reactionary in the face of the crush- 
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ing weight of the new. As we can observe 
from many examples, this risk exists. The 
solution, in my opinion, is not to arrive at 
a decision exclusively favouring scientific 
enlightenment, on the one hand, ORE 
everyday awareness and religious-inter- 
pretation systems, on the other. On the 
contrary, we must get over the idea that 
these forms of consciousness are irrecon- 
cilably hostile towards one another. Mod- 
ern science has long got over the com- 
placent self-prejudice that it is the sole le- 
gitimate interpreter of the world, claiming 
the definitive validity of its statements. It 
has recognized its status as a series of 
processes and systems of human knowl- 
edge which can be wrong.’ At the same 
time, we realize everyday and religious in- 
terpretative systems don’t have to be 
naive, blind, or indeed opium, but can 
contribute to illuminating individual and 
collective horizons. Advancements in 

knowledge must also take place as a 
struggle for productive connections be- 
tween everyday consciousness, religious 
interpretative systems, and scientific en- 
lightenment. 

What I have said regarding the Third- 
World countries is no less true of the in- 
dustrial societies. The systematic destruc- 
tion of agrarian cultures in these societies 
in the last thirty yeats could not have 
been done so thoroughly if it had not also 
been carried Out as a struggle of a seem- 
ingly objective scientific and administra- 
tive rationality against a tradition which 
seemingly had nothing in its favour but 
the weak argument of this very tradition- 
ality. 

Further impetus was given the geome- 
trification of reality after World War I and 
Dre aitei 

3 an 30 years, the 
Europeans had ruined (ie. 


3 , transformed 
to ruins) 


whole landscapes in many in- 
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stances, thus creating new wild 
After these wars, the smoothing a role 
straightening out, polishing, seal 2 
were renewed with doubled zeal. 8 on 
The subsequent systematic yy 
tion and industrialization of rural ary regy 
destroyed the last remnants of Wilderneg kided 
semi-wilderness, near-natural situation tiv 
and non-geometric aesthetics in the pre yon t 
cess. The beginning of this last bal a 
against everything non-linear, which i Perier 
still going on today, can be quite precisely aed 1 
determined in Germany: it began wihlrcted 
the great wave of mechanization at thle for 
end of the fifties, with the re-allocatioglianer 
of farmland, village-“beautification” E par 
paigns, the dying out of small farms, etclome 
A particularly horrible role has been a- What 
sumed in the last 25 years by Europeans ste 
agricultural policy in Brussels. ad-ye 
At least in Germany, rustic cultures}dual < 
have also died out from lack of self-assur-f of a 
ance and insufficient capability of sell-or} Ther 
ganization. The farmers knew, or coul tral o 
have known, how much the smoothing fin a 
over, straightening out, and clearing fost ¢ 
harms the landscape. But instead of tk Fads : 
ing a stand as proven experts on Sifitons 
plants, and landscaping, they followed the “dent 
smooth models from the cities in ther tooth 
village-“beautification” campaigns F 
listened to the empty tempters, “i 
talked them into heavy machinn r 
fields, monocultures, Chemical A yee t 
and loans they could never pay e 
It is not very probable that 4” S 
organized resistance of the farm 
the entire rural community, 19 ee ant 
global social and economic tren 


: eats: 
hurty 1S 
power structures of the past t / ms 


Cress fant M 


bania ye Di 


— 


lernesse 


models wasn’t even attempted. A 
ing ovy ggl of this kind could possibly have 
aling of wented the gravest extremes of land 
. ruction. Above all, however, it could 
urbani lye become clear that the victorious 
iral. arey egy of false modernization and mis- 
ildernes lied capitalization is not without an al- 
situations mative. This would facilitate a re-orien- 
the pre jon to a truly modern, differentiated 
Ast bank culture today, informed by classical 
which is [perience and scientific research and 
precisely red to the care of nature. The criticism 
gan wihlected towards rustic culture is just as 
yn at thee for many other landscape and nature 
allocationinners, from urbanists to landscape 
on” cami park architects down to private and 
arms, etc{loument gardeners. 
been as- What is the substance of the conscious- 
juropeanss stemming from this over-two-thou- 
iad-year-old process? What are the indi- 
cultures}dual and collective functions of aesthet- 
elf-assurh of a certain kind? 
of selkor There is certainly no mechanical trans- 
or coul ml of economic necessities to percep- 
moothing n and appreciation proclivities. At 
clearit one can speak of predominant 
id of uk tds and dispositions. Economic expla- 
on sol tons are not enough. This is already 
jowed tthident from the fact that straightening, 
in the Moothing, and uniformization of our 
gns ‘M's and landscapes have been consist- 
ers; whoaly carried far beyond any economic 
nery, Dbbaefi they may have had. Many steps 
al Macs “e taken for the express purpose of 
Lg a Mtification. Geometric urban and 
a 1 we all landscape planning couldn’t 
mets 4 ™ gained such unqualified acceptance 
he ie: here hadn’t been a deep-seated and 
ends A ‘Sve willingness to accept it aestheti- 
Oi Ta it beautiful. : 
fagi hih ie i eem something beautiful or 
collecti Pex na always the expression of com- 
at hat? Vi er states and likings involving 
derd > Sa having as such nothing to 
aesthetics. We found the omni- 
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Smoothing, straightening, clearing. 
(Photo: Bilderdienst Süddeutscher Verlag/Manfred Vollmer) 


presence of geometric aesthetics beautiful, 
and we still do: it is visually pleasant be- 
cause it articulates and satisfies symbol- 
ically existential wishes and needs. It 
stands for progress, prosperity, neatness, 
healthfulness, order, feasibility, controlla- 
bility, security. The symbolic representa- 
tion of existential needs by geometric aes- 
thetics doesn’t pass through complex ide- 
ological filters, it is the direct expression 
of these feelings, hopes and needs. Of 
course the equation “smooth, straight, 
monochrome, monotonous, uniform = 
neat, orderly, modern” is based on my- 
thologizing. This equation would not 
stand up to scientific scrutiny. But that 
does nothing to change the effectiveness 
of such elements of consciousness. 
Aesthetic preferences can be so deeply 
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rooted in us that deviating phenomena 
can, for example, fill us with disgust. This 
close correlation between symbolism and 
physical and psychological needs allows 
the individual to feel that aesthetic experi- 
ences are elementary. His own feelings 
seem natural to him (in the sense of being 
innate, also morally normal, etc.). Deviat- 
ing assessments are suspicious unnatural, 
even perverse. From this constellation of 
experience the self-awareness results with 
which conventional aesthetics is defended 
against competitors. A person pleading 
for letting gardens, parks, and landscapes 
grow wild is soon suspected of not wash- 
ing regularly, either. 

It seems as though the predominance 
of geometric aesthetics and its emotional 
implications is still largely intact as mass 
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consciousness and is even bej 
fied anew bit by bit. A definitive n. 
away from the smoothing, stra an 
sealing off, and sterilizing of the 
ment has yet to occur. And at th 
also know what grave political ae 
involved in the conglomeration of 

sciousness between certain psycholopig 
and social needs and aesthetics of vd 
tain kind. 4 
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; inten, f complexity. Therefore it is part of 
S tuting core of totalitarian systems of govern- 
ghtenin ja In the process of consciousness for- 
environ gion it provides crystallization points 
that, where boorish morals (infantile good/bad 
risks ap(yrization) and black-and-white depic- 
- of con ain politics can effortlessly develop. In 
hologicd is way, fascism and Stalinism are holistic 
of a cep|ural concepts. 
4s long as monocultural aesthetics 
longly predominate in a society, it is a 
‘ential political danger for a democracy. 
propensity of people to be misled by 
etics fos thetic impressions and the possibility 
, Systems} depriving them of their individuality 
betweeifmaking them toe a single aesthetic line 
of ordek great challenges for any democratic 
tion. Thesthetics. It is the real vehicle of resist- 
ising thee against fascist/Stalinist aesthetics — 
we important than theories, slogans, at- 
ap pis at verbal enlightenment. Educa- 
“jis, journalists, scientists, artists who 
reed in familiarizing others with Pi- 
so, Chagall, or the surrealists perform 
tical work in the process. The proba- 
ty that such people could succumb to 
|t primitive pseudo-realisms of a fascist 
Stalinist bent is far lower than in oth- 
iwho have not had access to this edu- 
reho and enlightenment. But all educa- 
Sere!” has a difficult time if society as a 
Sole is dominated by an aesthetic mo- 
lture. 
“Should like to characterize democratic 
hetics as opposed to the totalitarian 
sas follows: it is subtly distinctive, 
Walent, open, admits all ideas, re- 
5 multiplicity and competition, 
S room for deviation, for experi- 
discovery, comparison, assess- 
q waluation, alteration. In this sense 
E parallels between the cultural 
E b democracy and the demands 
Places on our sense of responsibil- 
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Aesthetics and Psychological Health 


Aesthetics is often ambivalent in regard to 
its psychological effects. Smooth, straight, 
closed connote neat, orderly, secure in 
our culture. Thus, these combinations can 
be a source of psychological security and 
stabilization. On the other hand, visual 
uniformity of course entails a lessening 
of stimuli. In the aesthetic theories of the 
West it has never been disputed that 
beauty is constituted by multiplicity in 
unity, which means the greatest possible 
complexity in the greatest possible order. 
The tension between these two aspects is 
not eliminated in favour of one side, it is 
maintained and made productive. 

The greatest possible order in the great- 
est possible complexity could appear to 
be the notorious quadrature of the circle. 
But that is not the case. We find this prin- 
ciple fulfilled a thousand times over in na- 
ture. Every intact wilderness, be it a 
jungle, savannah, fen, river landscape, 
ocean, or any other biotope, constitutes a 
realization of this interplay of the forces 
of order and complexity. On the basis of 
one fundamental type, complex orders 
come about, within which the relations 
between the individual elements (land- 
scape, plants, animals) are not arbitrary, 
but ordered. 

In the realm of human production, we 
experience this multiplicity in unity parti- 
cularly in the arts, for instance in the 
great Gothic cathedrals, which display 
enormous complexity. Nonetheless, com- 
mon traits and order can be found in all 
details. The same is true for painting, 
music, etc. One of the most impressive 
examples of the realization of the greatest 
possible order in the greatest possible 
complexity is jazz. Here, towering above 
a high plateau of structural order and free- 

dom, is another aesthetic mountain, im- 
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provisation: on the basis of discipline, 
technical prowess, and command of the 
rules (order), the great freedom for devel- 
oping an infinite diversity of harmonies 
and rhythms is unfolded. 

But in our everyday lives, in urban 
planning, in landscaping, or production 
and the way free time is spent, this high 
standard can also be put into reality. In 
successful restoration projects of historic 
urban centres as well as in the construc- 
tion of newly built districts and even in 
agriculture and landscaping, impressive 
examples of a complex, differentiated aes- 
thetics have been achieved in the last ten 
to fifteen years. Unfortunately, they are 
far from comprehensive and numerous 
enough to bring about a reverse of the 
trend to geometric aesthetics. 

The conversion of order and complex- 
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ies, which are products of evolution 
3 


ee f eulture. The strong resiliency and 
E i ability of the human psyche does en- 
i even ys to survive even in changed, mar- 
apie wy restricted environmental condi- 
ind ang os: But such adaptation steps do not 
> Up tli place without psychological costs. 
exity by, esumably, many psychological and 
6 poles ll disturbances in modern industrial 
between ieties, such as diffuse lack of enthu- 
F the laim, frustration, loss of creativity, ner- 
rally, We fusnes, depression, alcoholism, diffuse 
lve it by gressivity in the family, at the work- 
of ordene, and in traffic, as well as in other sit- 
Lions such as vandalism, are at least in 
oredomat caused by a lack of natural visual 
ns, Thetmuli, and the course of these disturban- 
re offers is partially determined by this lack. 
nd suphtording to my observations, children 
tive prot young people suffer particularly from 
smoothed-over, desolate environment 
hout always being aware of the reason 
‘their lasting dissatisfaction, because 
¿chance of comparison has long since 
rn lost. They were born after the expul- 
m of hedges and bushes, in whose 
inches hide-outs could be built, and 
dithe demise of the glowworm and the 
‘fiterfly, Visual monoculture, despite or 
use of the straight line, constitutes a 
m of decadence, disorder, squalor 
th enters into a destructive intensifica- 
AM process with other factors (such as 
A employment, etc.). 

he upshot of all this is that the aes- 
ic dimension of shaping/destroying 
World is not a marginal phenomenon 
ch we can treat this or that way at will 
Moose to completely neglect. Visual 
_ acoustic neglect of the world (there 
pep tsble events in the acoustic 
Stal A geometric monoculture) is a 
O less A of the ecological crisis and 
ion a angerous than the material pol- 

soils, water, and air. 
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Geometric Aesthetics and Time 


The spatial rationality of geometry is 
paralleled by one of time. With the aid of 
geometry, plans are devised, carried out, 
completed. Thus, in this century we have 
built entire cities out of nowhere, which 
were finished after their construction and 
have not significantly changed since then. 
The desolation of space goes hand in 
hand with a paralysis of time. 

People become estranged to the experi- 
ence of how things take shape and pass 
on, of making and creating things. Rela- 
tions which are expressed in light and 
shadow scarcely permit differences be- 
tween morning, noon, and evening to be 
perceived. Seasons have no contours. The 
passing of years can at best be discerned 
in the way buildings and streets get a bit 
drearier and greyer than they were when 
they were built. The number and diversity 
of natural time indicators is diminishing 
fast. The situative differences, which are so 
important for the individual and collec- 
tive construction of experienced worlds, 
consciousness, and memory, are levelled 
off. 


What Should Be Done? 


We owe it to mature mm us, to nature 
around us, our social relations, our psy- 
che, and our political culture to take a 
stand against the totalitarian demands of 
material, biological, and aesthetic mono- 
cultures in all present-day societies, be 
they non-industrial, industrial, or post- 
industrial, and to develop differentiated 
and differentiating alternatives and put 
them into reality. But then, a new totali- 
tarianism with reversed tendencies is not 
tobe desired. In many realms of produc- 
tion and administration we will continue 
to find need for geometric aesthetics 
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which foster benefits there and develop a 
beauty of their own. The radicality of an 
approach to changing reality is not consti- 
tuted by over-all acceptance or rejection, 
but by stringency and obstinacy in the 
concrete and particular, in the special case 
and detail. 


Reversing the Burden of Legitimation 


However, we must grant no further bo- 
nuses to geometric aesthetics anywhere. 
In production and administration, in 
urban planning and in organizing trans- 
portation, but above all in the shaping 
and leaving alone of gardens, parks, 
woods, fields, and free landscapes, 
brooks, rivers, lakes, seacoasts, etc., 
geometric aesthetics may no longer be the 
unchallenged first choice. On the contra- 
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Irregular forest edges, 
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houses overgrown with ivy, wild grapes, 
and polygonum; roofs with vegetation; 
and meadows with occasional fruit trees 
need no justification, but the straight line, 
the right angle, the cleared space, the 
sealed-over ground! 

In discussions it is striking the way 
people who are in favour of an ecolog- 
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ology hly oriented transformation of society 
C655 be ue quite defensively and even apolo- 
hf the cally when the aesthetic dimensions 
ithe whole are at issue. Many of us are 
J plagued by the fear of being misun- 
[pood as exaggerators, as iconoclastic 
own oy matics, or indeed as untidy people. Too 
a salue sily do we let ourselves be reined in by 
f paths £ objection, “This business about eco- 
| paths, jay is all well and good, but the thing 
forests; bs to look good, too. What are people 
ides oflsiing our company, our government 
grapes jency, etc. tO think if they are met at the 
tation; trance to the grounds by a (chaotic) un- 
nit trees owed meadow (instead of a lawn) or a 
ght linetedge growing wild? After all, we do 
ce, thele to have a bit of order.’ 
ktis high time to take on more self- 
he waylonfidence in this debate and to be more 
ecolop-|~ressive in our argumentation. We must 
sist that the straight line, right angle, 
ad cleared space do not signify order in 
ture, but extreme forms of disorder, be- 
use they destroy complex orders. 
Reversing the burden of legitimation 
ust be carried out as a democratic pro- 
5. More and more people must be won 
a by arguments and impressive exam- 
ts of the new/old differentiated aesthet- 
$ In doing so, active conservationists 
hist seek the co-operation of potential 
ultipliers in production, administration, 
cational systems, and the mass media 
{n more single-mindedly. At the same 
me, however, the “real” transformation 
tures of opinion formation between 
individual and society must not be ne- 
“ted, i.e., the proximate social sphere 
sisting of family, neighbours, clubs, 
fe Particularly important in demo- 
1 mass societies — the circle of 
Fas and “cliques.” 
cA apart from new information cam- 
4 : changes in legislation must also 
cated. We must no longer allow 
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agrarian and other industries, landscape 
and urban planners, and people bearing 
political responsibility to clear out large 
tracts of land at will. 


As to practical steps, I suggest starting 
with the simplest ones. Covering vertical 
surfaces with creeping plants coasts al- 
most nothing. Advertising and informa- 
tion campaigns by conservation groups 
have already met with some success in 
this regard. There are clearly more over- 
grown walls to be seen today than ten 
years ago. But much more would be pos- 
sible and necessary. 

To further spread this covering with 
plants, as with all the other steps, as well, 
objective information brochures are not 
enough. We must instead find ways of 
making people experience the stream of 
emotional warmth which emanates from 
biological, differentiated aesthetics and 
which is capable of fostering a feeling of 
home in their minds and hearts, which 
they will want to develop out of self- 
motivation. 

Other steps, such as the cultivation and 
interconnection of hedges,’ the re-natural- 
ization (and this means in a certain way 
re-cultivation) of rivers, brooks, fens, and 
woods, roofs with vegetation, etc. cer- 
tainly involve more expense than creepers 
and also more strongly affect economic 
interests. Conflicts become more heated, 
and putting through solutions more prox- 
imate to nature becomes more difficult. 
Nonetheless, there are many possibilities 
to choose from here, too. 

Finally, we must not fail to bear in 
mind that the aesthetic rehabilitation 
of the landscape is not possible without 
a much more profound transformation 
of industrial society, which we must 
now tackle much more consistently than 
hitherto. 
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1 Exemplary glimpses of Europe’s encounter with 
other cultures may be found in the novels of Gary 
Jennings: Der Azteke. Frankfurt/M. 1988; and Marco 
Polo: Der Besessene. Vol. 1 and 2. Frankfurt/M. 
1987. — ? My thinking on science is strongly oriented 
to Karl Popper. His entire work is influenced by the 
realization of the risk of error in human knowledge. 
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Ecological Sins, Dilemmas and Social Traps 


Hans Lenk, Karlsruhe 


te solution of today’s dilemmas are 
rated controversely: While some offer 
ther individualistic propositions others 
gest the complementing of institutional, 
uctural or legal and political measures. It 
s obvious that a moral re-orientation of 
ndividuals is necessary, but not sufficient. 
Morality is more than a singular individual 
sponsibility or obligation. 


1988, courts in the Federal Republic of 
fermany heard 21,116 indictment cases 
ncharge of damages to the environment. 
though there were 16,557 suspects, po- 
‘tial damagers were sued in only 4,442 
ses. But out of the overall cases only 
44 (i.e. 11%) led to judgements of 
onvictions. (In 1983 through 1985, there 
pere only 97 convictions out of almost 
#000 ecological indictments. 48 of the 
®nvicted 97 individuals were not sent to 
al but left free on probation!).' 
Ecological damages in the Western in- 
pened nations — if they can be as- 
E in monetary value at all — amount 
Dod out 3 to 5% of the Gross National 
fuds (GND), this, however, does not 
bss ae (former) Eastern Bloc Coun- 
= let, these damages are thus far not 
me sed in the GNP. Comprised, how- 
Mpg = the compensatory or defensive 
tome itures (amounting to about 10 % of 
countries’ budgets, e.g. of the 


GNP of the Federal Republic of Germany 
in 1985), which are indeed an increasing 
factor for the GNP, although their sole 
function is damage compensation.’ 


Who is Responsible? 


To begin with, ecological damages and, 
for that matter, irreversible ones can 
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usually not simply be attributed to a 
single (individual) producer or responsi- 
ble person. For instance, at a 1989 hearing 
of the Economic Commission of the 
Lower House of the German Federal Re- 
public (Bundestag) the external costs of 
environmental damages only concerning 
the field of motor traffic were assessed by 
the director of the Federal Agency for En- 
vironmental Protection (Umweltbundes- 
amt), Lutz Wicker, at the level of approxi- 
mately 50 milliards German Marks. But 
this also does not lead to individual dam- 
age attribution, to somebody who is or 
many who are personally responsible al- 
though car traffic is usually mainly con- 
sidered an individual affair in the first 
place. (By the way, the total assessment of 
man-made damages to the ecology for the 
very same relatively small country 
amounted to 103,5 milliards German 
Marks.) 

There is no such thing as solely eco- 
nomical, technological action on a purely 
individual basis, every techno-economical 
action is embedded in — and therefore im- 
plies — social and sociocultural contexts, 
is unavoidably a social action, and this ap- 
plies to the same extent to the conse- 
quences of such actions. Usually every ac- 
tion has consequences for our environ- 
ment, although not every consequence 
necessarily results from one sin 
itself. 

The division of labor in corporations 
and large-scale projects on the one hand 
and the coordination of actions through 
markets on the other hand, 
unwanted and yet unseen combinations 
of unfavourable factors, 


: which are in- 
clined to result in Catastrophes, or even 


subliminal negligence or carelessness as 
with the so-called “normal Catastrophes” 
analysed by Perrow will complicate ihe at- 
tribution of (unwanted) consequences of 


gle action 


but especially 
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actions, and the attribution of responsjpy, d int 
ity in all its kinds. The individualistic ibil- ae 
cepts of ethics and philosophy, me f 
logy and economy do not suffice to ta nsib 
these problems, they are obviously E k di 
adequate, since they usually focus Ali: Ly in 
exclusively on individual actions and oa nt on 
on interactional, collective and Corporate até an 
forms of actions or structural and sys. hnic 
temic contexts. Thus far ethical ap ‘ns. 
proaches have indeed been too much aking 
oriented toward individual Persons, they natu 
have not paid enough attention to soci resp 
aspects, they are not yet adequately ad. fistic t 
justed to socioethics and sociophilosophy, arrier: 
This has been mentioned quite a while koral 
ago.? titut 
It is true, so far the problems of com- ly hav 
plex constellations of causes and the filed i 
problems of responsibility have been dis- j#oprr 
cussed only in a very generalized way in hodels 
philosophical literature, while jurispru- fodel 
dence is considering them in a much fates ; 
more detailed manner and has indeed jinou: 
come up with some very interesting Ren 
approaches for solutions — which are of fonsi 
interest for philosophy as well. fards 
In addition, generally speaking ont r S 
should distinguish the external respons: |Pon 
bility for the organization and corporate |?proz 
action from the internal problem of w irhas 
sponsibility distribution. The same is 1™ p 
with respect to institutional moral es ile 
personal moral responsibility, al by E 
certainly an indirect connection obtains ite o 
to be traced and analysed case b 
which however does not amount t° 8 re aty 
eral definitional reduction of COD ae | 
sponsibility to solely individualistic | 
or factors. ; -nally ad | We 
Corporations can act intention se, 0 (toble 
non-reducibly (in a “secondary, = artici “yy 
a higher supra-individualistic, £ ® ich is hy) « 
patory, fictional, social level, Y ture 
symbolically and semantically st 


= 


Digitized by Arya Samaj Foundation Chennai and eGangotri 293 


Ecolog 


4 igterpreted; their actions nevertheless 
T seal” in their effects, for example in 
“fir social effects). Such a corporate re- 
` psibility, which is not equivalent with 
“|i, direct personal responsibility that 
[ dy individuals have to bear, may apply 
w only to businesses but also to the 
Yrporae late and corporations like associations of 
ind. sys, xhnicians and scientists or other profes- 
cal ip ns. SO far the traditional aprioristic 
> much [aking of attributing moral responsibility 
ns, they bnatural persons only with the concepts 
o sol į responsibility defined but in individu- 
tely ad. {istic terms seemed to set up insuperable 
losophy, jurriers to the endeavour of attributing 
a while koral responsibility to corporations and 
stitutions. Does this really and necessar- 
of com- yhave to turn out like that? Have we 
nd the filed in our efforts with respect to the de- 
een dis- lopment of exclusively individualistic 

way in podels? Should we not rather develop a 
urispru: {odel with hierarchic levels that differen- 
, much tes among the responsibilities on the 

indeed rious levels and does them justice? 
eresting | Rendering or making corporations re- 
ı are of fponsible may represent a first step to- 

fads attributing responsibility for corpo- 
ng one fte actions; the problem of distributing 
esponsi- |Sponsibility (in corporations) has to be 
porate }PProached then in a further step. The lat- 
1 of re fithas to be treated with a differentiation 
s is ue Mong the various types of responsibility 
| versus mentioned. However, division of labor 
Ithough il complicate the perception and accept- 
obtains Re of responsibility as well as the attri- 
by cas? jiton of respective consequences of a 
o a gel ‘thnology to an individual’s marginal 
rate pre within the totality. Thus, the abilities 
c teil l Perceive and differentiate responsibili- 
Sneed to be improved as well. 
€ must differentiate between the 
ses r “oblem of co-responsibility, 1. €. the dis- 
parti’ "ution of Di aiu 
IW) indiy: responsibility to (contri 

Widuals in corporate or non-cor- 

action respectively, and the prob- 


lem, whether or not corporations as such 
can be attributed a specific responsibility 
at all. The former topic consists of the 
question whether and how the various 
kinds of collective responsibility can be 
referred or reduced to individuals. (The 
moral responsibility of individuals should 
not — as we saw — be replaced or diluted 
by collective responsibility; individuals 
can be co-responsible.) This does not 
mean that collective responsibility is apt 
to be totally resolved or diluted into indi- 
vidual (moral) responsibilities in each 
case. Not every responsibility can be 
completely resolved into the respective in- 
dividuals’ singular responsibilities. Collec- 
tive responsibilities may exist, that are not 
reducible to individual responsibilities 
„without remainder‘, although they are at 
least connected with individual responsi- 
bilities and should be of relevance for 
these. The analysis of the intriguing con- 
nections is an important task of further 
pragmatic moral philosophy which in- 
deed presupposes the elaboration of 
rather differentiated concepts of types 
and levels without which the interconnec- 
tions could not be traced, identified and 
analyzed. 

In economics and social science schol- 
ars speak of the externalities problem, 
side-effects, social costs, social traps, the 
Prisoners’ Dilemma (PD), and the public 
goods problem. In the classical situation 
of the Prisoners’ Dilemma two prisoners 
(A, B) are indicted for armed robbery. 
Both are offered to be chief witness and 
to come free without penalty. Both of 
them can only be convicted because of 
illegal possession of weapons. Therefore, 
if both remain silent, both have to expect 
only a rather minor punishment (of, say, 
one year in prison), but a much higher 
punishment (ten years), if one is con- 
victed (punishment for the chief witness 


UNIVERSITAS 4/1992 


| į 
CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar | 


a ee 


Digitized by Arya Samaj Foundation fhennai and eGangotri 


294 


would be zero). Therefore, confessing 
seems to be preferable as the dominant 
strategy. If one of the two confesses, it 1s 
also profitable for the other one to con- 
fess, because then he would receive eight 
instead of ten years imprisonment. The 
amount of punishment is therefore not 
only dependent on one’s own strategy, 
but also on that of the co-prisoner. Now 
the dilemma of the social trap consists in 
the fact that it turns out to be irrational 
for A as well as B in their own interest to 
confess (dominant strategy). But if both 
of them would act rationally, i.e. both 
would confess, they would incur a higher 
punishment (eight years each in prison) 
than if both would keep silent (only one 
year each), i. e. if they would act coopera- 
tively. Individual rationality therefore 
leads to collective irrationality and self- 
damage. 


Is it Worthwhile to Be Cooperative? 


We might easily conceive of a positive va- 
riant of the PD which we would like to 
call the Naturalists’ Dilemma or, in more 
general terms, the Enjoyers’ Dilemma or 
Environmentalist’s (ED) with respect to 
scarce resources. Imagine the only lake in 
a nature-reserve which is to be enjoyed 
and partially utilized by anglers and wa- 
terskiers at the same time. For the sake of 
argument the lake should not be that 
large that both could enjoy their sport at 
or on the lake without interfering with 
one another. If both the anglers and the 
waterskiers would use the lake unrestrict- 
edly they would not to be able to enjo 
their sport at or on the lake at all. The oe 
terskier would mingle with the anglers’ 
lines expelling and deterring the fish from 
the range of the anglers’ reach. Thus, the 
apparently have to come to an aan 
with one another in order to be able both 
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to enjoy a nature reserve. They hay 
range for restrictions by, e, g. se 
space or time. They might allo 
the lake to the waterskiers and 
to the anglers or they might fo 
allow to waterski only every second day jo an 
Other possibilities of restrictions are con, haven 
ceivable. However, any restriction and ole | 
segmentation whatsoever would decrease kology 
a fullscale enjoyment of both parties, | The 

Therefore, the dilemma which arises does koblen 
not develop from the bargaining of nega: (y is th 
tive sanctions as in the classical PD, buti ke ar 
is a dilemma of the fullscale enjoyment kms © 
with respect to scarce nature reserve, In bility 
this variant, not sanctions of the object of {re res 
the potential agreement, but the possibil- kation 
ity and degree of positively enjoying the nd cat 
natural source or resource are at stake. It fa c 
is largely the same idea as Hardin (1968) flue a 
had in mind with the overgrazing of the jactior 
Sahel zone. The most important differ-jility. 
ence from the PD is that in ED situations fe dis 
tiered possibilities or levels of opportuni finden 
ties of utilisation do occur (by contradis- je dif 
tinction to the yes-or-no-strategies i fr cor 
volved in the PD model) which admit of |p, a c 
variations with regard to degrees or inten Jle wi 
sity of utilisation or even partially dis |x (so 
pensing with them. Here, the pay-off finicu 
may — within limits — be at will deter pon 
mined or chosen by steps. ad th 
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lemma as in the classical PD. Howe c- fai 
is not just a change in signs in the Pe , 
tive utility and evaluation functions, T pes 
different points of equilibria might E | 
Generally speaking, the positive T 
of the Enjoyers’ Dilemma seems F ica 
considerable interest besides the E, 
and static PD restricted to a bargain p 
negative sanctions. The Enjoyers” °% 
turalists’ Dilemma seems not °” ni 
apply to the use of common land 0f 
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menting f exploited land if it is embedded in an 
ant ¢f Ldngered ecological environment, be- 
18 other se the groundwater level as well as 
instance jan air OF drought or polluted air, ero- 
nd day, n and depletion would not stop at a 
are cop, ventional borderline, but affect the 
on and hole local, regional or even continental 
lecrease kology- 

parties, | The central point with respect to the 
es does koblem of the distribution of responsibil- 
of nega: His the question concerning the norma- 
J butike and descriptive distributability in 
oyment ms of the theory of action and the pos- 
erve, In bility of adequately reducing the collec- 
bject of fre responsibility to individual actors in 
sossibil: fhtion to the form of collective actions 
ring the nd causations. Thus, the respective form 
take. It fa collective action is of determining 
1 (1968) hlue and figures as a criterion for the dis- 
> of the faction of various attributions of respon- 
differ- lity. Another important point is that 
uations fe distribution of responsibility is de- 
ortun- indent on the kind of responsibility: If 
ntradis- he differentiates between a legal liability 
vies in fr compensation and moral responsibil- 
dmit of f} a distribution is (more) easily attain- 
r inten- fle with the first kind, while it might be 
lly dis fit (so) easy with moral responsibility. In 
ay-offs iticular, the negative formulations ofa 
| deter- [sponsibility for prevention of damages 
ad the preservation of states of well- 


ach an ing etc. are relevant for the distribution 
rs Di responsibilities — as is the responsibil- 
zever, l Y to Prevent omissions, which is more 
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Thus, there exists an ethical obligation 
for humans to take care that especially 
humankind — as well as other natural 
kinds dependent on the human power for 
intervention — does not get extinguished. 
It is true that individual beings, which 
have not yet been conceived, have no in- 
dividual moral or legal right to be born, 
and one cannot impose an individual obli- 
gation on particular human couples to 
procreate, but it seems to be a sensible ex- 
trapolation from the constitutional rights 
of humankind, which are else often only 
constructed as rights of repulse and pro- 
tection, to develop a collective responsi- 
bility of today’s living humans that they 
must not let their species be extinguished 
or destroyed. Humans have not only the 
— negative — responsibility to leave be- 
hind wholesome conditions of environ- 
ment and life for future generations, 
which means they should not totally ex- 
ploit non-regenerable raw-materials and 
should refrain from letal poisoning, deple- 
tion and destruction of the environment. 
They collectively also have an obligation 
and responsibility to actively prevent this 
from happening and to work for a future 
existence of humankind in life conditions 
worthy of human beings. This is at least a 
moral demand which originates in the in- 
tegrity and continued existence of hu- 
mankind, which are considered the high- 
est desirable values by various ethical sys- 
tems. Even a version of Kant’s (AA IV, 
p. 341) formal Categorical Imperative re- 
fers to the actual content of the “principle 
of humankind and of any reasoning na- 
ture” as things in themselves. 

Judged morally, then, future genera- 
tions’ relative rights or quasi-rights to ex- 
istence do exist, even though no singular 
existence of a non-conceived individual 
can be sued for on a moral or legal basis. 
Thus, certain general human and moral 
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obligations transcend those which are in- 
djvidualistically and juristically concre- 
tized. Moral value commitments are more 
comprehensive and determining than 
moral or legal individual responsibilities. 
Morality is more than a singular individ- 
ual responsibility or obligation. 

In the relevant publications the possibi- 
lities of a (complete) solution of the re- 
spective dilemmas are treated controver- 
sialy: While some offer rather individu- 
alistic propositions others suggest the 
complementing of institutional, structural 
or legal and political measures. Not being 
able to comment on these more closely, I 
would like only to point out. A moral re- 
orientation of individuals is necessary, 
but not sufficient.’ 

In addition to a new orientation we 
need structural incentives, a defusing of 
situations which threaten to turn into a 
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blong as more prosperity inexorably leads 
| more destruction of the environment, 
yironmentalists could get the impression 
atthe market economy is the main enemy 
(the environment and that only the state 


ar HL sprotect the environment from the mar- 
d 1968. - 


= 125, in: 


a This opinion is frequently met with and 
often combined with a plea for strict and 
uiled state intervention to protect the 
Wironment. 


oe Than Pollution Control 


man wealth and human welfare de- 
ad on a healthy environment. Today, 
global environment is endangered. We 
t have to protect it. This has been a 
mmonplace since the UN Conference 
tthe Human Environment, held in 
bckholm in 1972. 
i During the first twenty years of envi- 
‘Mental policy, the name of the game 
pollution control. However, pollu- 
^ control remained very much the 
Ne of the North. For the South, devel- 
Ment had higher priority. The Brundt- 
“Commission came up with an ele- 
‘ Compromise: sustainable develop- 
t That, however, is quite a chal- 
& both for the South and the North. 
fom the South, sustainable develop- 
E s strategies to reduce and 
ls ; y halt population increase, strate- 
Protect biodiversity, and the main- 
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tenance, or development, of low input 
models of prosperity. 

From the North, sustainable develop- 
ment requires massive debt relief (not just 
rescheduling) and the transfer of pollu- 
tion control technologies. What is more, 
the North must arrive at a model of 
wealth which can be copied without des- 
troying the ecological basis of life. I shall 
restrict my paper to the tasks of the 
North. Not only because I happen to live 
in the North, but also because what the 
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North does will most likely be copied by 
all. 7 

The challenge to the North is formid- 
able. Figure 1 may give an indication of 
the magnitude of the task. The Intergov- 
ernmental Panel on Climate Change de- 
mands halving CO, emissions within 
some forty years, while the forecasts at 
the World Energy Conference speak of a 
doubling of energy demand within that 
period. The biggest part of this demand 
will in all likelihood be met by fossil fuels. 
The nuclear option will remain a limited 
one because of still persisting major prob- 
lems. Imagine purposeful abuse of fission- 
able material which will become available 
in ever larger quantities; and imagine the 
vulnerability of all nuclear installations to 
sabotage, war action and blackmailing. 

It sounds at first completely illusory 
to arrive at a model of wealth (not of aus- 
terity) which lends itself to being copied 
by eight billion people. 

However, here I am optimistic. Why? 

First, because technologies and social 
innovations are available — or can evolve 
— which can gradually lead us into pros- 
perity with virtually no destruction of de- 
pletable resources. The key word for the 
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ter policy instruments and Correcting cer. usias1 
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Third, because enough pressure ishn to 
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ble. The UNCED process has greatly| Also, 
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direction. nich 

Once we have begun to believe in andjsts o 
to work on the new vision of wealth, we} lon 
shall discover, I believe, that the more imhins t 
mediate tasks of debt relief and techno" lite 
logy transfer become quite manageable. jental 
Also the pressing questions of waste, hat hich 
ardous waste, acid rain, water pollution jl eny; 
and site cleanup will become manageable Bur | 
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sts of any strict environmental policy. 
alth, wè} long as costly pollution control re- 
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techno" little hope for progress in environ- 
ageablefental protection by poorer countries, 
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e poe Me same results should be good for the 
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tries may be twenty times higher today 
than it was 150 years ago. Technological 
progress was almost identical with the in- 
crease of labour productivity during these 
150 years. Energy productivity, by con- 
trast, increased only very slowly, as can 
be seen from the fact that energy con- 
sumption went almost in parallel with 
economic growth. As a tragic result, 
economists began to believe that energy 
consumption was actually an indicator of 
the wealth of a nation. 

Today, labour shortage is hardly a prob- 
lem, — at least not in the segment of the 
economy where more energy consump- 
tion is used to substitute human muscle 
labour. By contrast, energy consumption 
is a problem, and so are water shortage, 
the avalanche of wastes and biodiversity 
losses. Any efficiency increases in the use 
of energy, water, minerals or biomass 
could mean less mining, less transport, 
less waste and less habitat destruction. In- 
creasing energy productivity and other re- 
source productivities should be a very im- 
portant element of the wealth of nations 
today. As a comparison among different 
nations shows, high energy productivity 
is a better indicator of than energy con- 
sumption for the macroeconomic per- 
formance. 

But what is true on the macroeconomic 
level is not automatically true on the mi- 
croeconomic level. In fact, resource effi- 
ciency is absolutely secondary for most 
players in our economies. Why this? The 
answer is simple. Energy, water, minerals, 
etc. are underpriced. We don’t pay any 
price for resource depletion, the green- 
house effect, landscape destruction or bio- 
diversity losses. And we pay an insuffi- 
cient price for pollution and waste dis- 
posal. Prices tell us at the microeconom- 
ic level that wasting the treasures of na- 
ture is reasonable. 
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Prices don’t tell the truth — which, ac- 
cording to the economic theory built on 
Adam Smith’s work, is bad for our 
wealth. 

But what is the truth? The truth will 
never be established in sound scientific 
terms. But there are reasonable estimates 
available. Lutz Wicke, then head of eco- 
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resource depletion, greenhouse effec n 
exported damages and long-term dant 
ages were added, an estimate of 209 pip 0108! 
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and consumption. Hace 
The task of making prices tell the truth ily i 
could then be described as putting an ad-bticg 
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Comparing the economic performance 
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formance was achieved by countries) 
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But quantitatively, the instrument is 
very limited. Earmarked charges mean ad- 
ditional financial burdens on the econ- 
omy. The German Environment Minister 
Töpfer came under heavy attack from 
business for his proposals of additional 
charges on waste and CO,. Moreover, 
charges require a fairly solid proof of who 
was the polluter and which remedial mea- 
sure is justified. This burden of proof in- 
volves substantial monitoring and control 
costs (no less than command and control 
instruments). 

I am not surprised that the total 
amount of charges collected in OECD 
countries remains smaller than 0,1 per- 
cent of the GDP of these countries. 

Taxes, by contrast, are not earmarked. 
Therefore the state is free to use them for 
no other purpose than to reduce other 
taxes, notably VAT, income taxes or cor- 
porate taxes. The overall fiscal burden 
would in this case remain constant even if 
fairly substantial “green taxes,” e. g. of an 
order of magnitude of 5 % of the GDP 
(fifty times the size of present charges), 
are collected. 

Revenue-neutral energy taxes of this 
size are likely to have a steering effect far 
exceeding that of present charges. Assum- 
ing that chiefly fossil and nuclear energy 
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would be taxed, the share of renewables 
would increase while the size of the 
energy pie would shrink. If the price of 
fossil and nuclear energy was doubled, 
the total pie would shrink by some 20 % 
(allowing some fifteen years time of ad- 
justment). The portion of renewables 
could easily double. More drastic effects 
should be expected from a quadrupling or 
octupling of fossil and nuclear energy, as 
Fig. 4 indicates. Some substitution effects 
from fossil and nuclear to renewables are 
actually just around the corner. 

If energy taxes and other green taxes 
are introduced in a revenue-neutral man- 
ner — as I suggest —, one would speak of 
an ecological tax reform, rather than of 
taxes. The tax reform would substantially 
depenalise and hence encourage human 
labour, the creation of added value, and 
corporate activities, while wasteful tech- 
nologies, wasteful consumption patterns 
and wasteful infrastructures would be 
gradually driven out of the market. 
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similar distributive effects aren Me) 
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% that would mean cost increases of 
5% x 5 % = 0,175 %. For private house- 
folds the figure would be about 0,25 %. 

| We can further assume that macroeco- 
‘omic, i. e., systemic energy productivity 
Runs are achieved of some 3 % per year. 
ls is a very modest estimate consid- 
ng the existing technical potential of 
9% ~ 300 % productivity gains, depend- 
Son the special case and on the defini- 
Mn of substitutably. If therefore energy 


4 
i annual energy cost differential would 
he duced to 5 % minus 3 % = 2 %, and 


` total cost differential for industry 
ud fall to an insignificant 0,07 % per 
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year. And if simultaneous tax reductions 
worth some 0,2 % of total costs are 
added, we see that the whole operation 
results in economic benefits for industry 
as a whole. For energy intensive sectors 
some transitory arrangements may be 
found to at least secure full depreciation 
of existing installations. 

For countries like Bangla Desh, Egypt 
or Nicaragua, an increase in energy pro- 
ductivity should be economically even 
more beneficial than for Germany or 
Japan. For Mauretania or Iran, a drasti- 
cally increased water productivity (which 
would result from a rational water pricing 
policy) would be infinitely more import- 
ant than for Britain or Canada. 

The benefits are real also for a different 
reason. Energy productivity gains help to 
avoid environmental costs; and they help 
to avoid construction costs for power 
plants and other costs involved in energy 
production. 

Obviously, I am not advocating an 
abandonment or even a stand-still of 
command and control policies. For fight- 
ing dioxin or CFC emissions, a chlorine 
tax is not enough. Certain highly toxic 
substances have to be banned altogether. 
Accident prevention and landscape plan- 
ning require other legal measures than 
just prices. 

However, some classical waste and pol- 
lution problems are likely to just disap- 
pear once the ecological tax reform has 
worked for a certain period of time. 
Much of the present “waste” would be 
turned into valuable materials once 
energy and raw material prices have gone 
up sufficiently. Dioxin loads would be 
substantially reduced when chlorine ceas- 
es to be cheaply available. Eutrophication 
of surface waters would recede as the in- 
flux of nutrients (e. g., from overseas) is 
reduced as a result of rising energy prices. 
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Hence I would not be surprised if a 
new generation of environmental legisla- 
tors after some ten or twenty years of an 
ecological tax reform will begin to “clean 
up” the thicket of regulations that is now 
annoying the corporate world without ac- 
tually preventing further ecological des- 
truction. In particular, many of the sud- 
den and unpredicted regulations could 
disappear which had their origin in the 
response to a local scandal and which 
subsequently caused much headache to 
company managers. 

By contrast, the predictable pace of a 
long-term and slow ecological tax reform 
— that sounds too good for the business 
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world to be true. Even if some will b 
the losing side. But under the co Con} 
of ecological collapse or of sudd 
cal panic there would be infinit 
losers. 
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print 2, Greening the World Economy. London 1991 
— von Weizsäcker, E. U./Jesinghaus, Je Ecologie $721 
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opment. Zeed Books, London, May, 1992 — von CS 
Weizsäcker, E. U.: Eavth Politics. Zed Books, Lon- iy Ein: 
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cological 2 
‘ Ded yrrecting Einstein’s Error 

— von} 
ks, Lon- }). Einstein thought his “cosmological constant lambda” was 
ie‘greatest folly” of his life and regarded it as negligible in the 
ulation of his model of creation. Bonn scientists did not 
ad his recommendation and used it in calculating the origin 
jthe cosmos and arrived at a new model of creation. This 
nn Model” could leave a lasting mark on future cosmology. 


that did God do before he 
ated the material world?” 
s something St. Augustine 
dy wanted to know in the 
mh century and, as a warn- 
sto the all-too curious, he 
1a seemingly witty answer 
dy: “He created Hell for 


ple who ask questions like 
i 


tneither the learned man of 
‘church nor the scientists of 
modern era could be pre- 
wed from looking into the 
‘gn and development of the 
mos, Particularly in this cen- 
T cosmology succeeded in 
Bee the crucial step from 
More nebulous realm of 
“ulation to the level of veri- 
mY experiment. The 
Ke S to tackle the ques- 
€ origin of the world 


e . 
k now it was none other 


lee Einstein. In 1917, he 
ie cd from the equations of 
, neral Theory of Relativ- 
Which 


was based on the 


equivalence of heavy and inert 
mass, a first scientifically verifi- 
able model of creation, which 
he claimed describes a universe 
which remains the same for all 
time, whose stars and galaxies 
were equally distributed over a 
closed, but limitless space. 
Since then, all standard cosmo- 
logical models were based on 
Einstein’s world-famous field 
equations, which are undisput- 
ed because they have consis- 
tently been corroborated in nu- 
merous experiments, but they 
were never applied in their to- 
tality. 

In the “Bonn Model,” a team of 
cosmologists have not only cor- 
rected a fallacious assumption 
of Einstein’s in this regard. 
More than that, Professor Wolf- 
gang Priester of the Institute for 
Astrophysics at the Universi- 
ty of Cologne, together with 
Dr. Hans-Joachim Blome of the 
German Research Institute for 
Air and Space Travel (DLR) in 


the Porz section of Cologne, 
and Diplom Physicist Josef 
Hoell of the German Space- 
Flight Agency (DARA) have 
developed a model of the uni- 
verse which could leave a last- 
ing mark on cosmology in the 
future. 


The Universe Is Older than 
We Tought 


First of all, on the as yet un- 
solved question of the origin of 
the stellar systems and the time 
needed for them to form, a rath- 
er surprising answer was given: 
according to it, the universe is 
about double its hitherto as- 
sumed age of 13 to 20 thousand 
million years. The matter of the 
cosmos has existed for more 
than 30 thousand million years 
(with a period of error of plus 
or minus four thousand million 
years). This amount of time is 
required, in the opinion of the 
three cosmologists, for the gal- 
axies — those large stellar sys- 
tems, one of which is our Milky 
Way — to become the way we 
see them today. All of them go 
back to the Big Bang, which 
was the beginning of the origin 
of matter and caused the cos- 
mos to expand extremely rapid- 
ly. But this velocity was also 
what must have prevented a 
condensation of matter in the 
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form of clouds of gas in huge 
spirals — galaxies — from occur- 
ring right away. 

According to Priester’s inter- 
pretation, the galaxies couldn’t 
have formed in the hitherto as- 
sumed time if the cosmos had 
gone on expanding so rapidly 
after its explosive initial phase. 
The “Bonn Model,” which is 
based on computer calcula- 
tions, therefore provides for a 
kind of rest period, a hesitation 
of the cosmos. This gave matter 
time to condense into stellar 
systems before expansion set in 
anew with greater force, the as- 
trophysicist says and adds: “Ac- 
cording to our model, the uni- 
verse will go on expanding 
throughout the future, as well.” 
Whereas physicists had hither- 
to exclusively followed Ein- 
stein’s recommendation and 


used the abbreviated form of 
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as o ea oe 


his equations in their calcula- 
tions, the Bonn scientists ex- 
perimented with the additional 
cosmological constant lambda 
they had rediscovered several 
years ago. Because of its ob- 
viously extremely low numeri- 
cal value, it had always been 
equated to zero, because Ein- 
stein himself was of the opinion 
that his cosmological constant 
could be done without. In 1930 
he even suspected that the in- 
troduction of lambda was per- 
haps “the biggest folly” of his 
life. At that time there was, to 
be sure, no way of measuring 
lambda precisely, “but simply 
equating it to zero turned phys- 
ics upside down,” Priester says. 
He thinks this numberis crucial 
“for the structure of the cosmos 
and its final rate of expansion,” 
regarded neglecting the con- 
stant as unjustified, and consid- 
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ered it necessary 
new numerical ey 
This is Particularly true for eer awa 
problem of the Origin of oe pe’ E, 
axies. For the formulae wie iio 
are jokingly referred to r eini 
trated field equations” result i miona 
aeie with such low ages aibocity 
Jer: . 3 

enough time for ae i 

g Clouds of she un 
gas to condense into galaxies Iydista 
In this Way, _ hypotheses ity is 
cropped up in standard cosmol-ks per 
ogy concerning “dark matter” lit w 
According to them, in addition uals 3. 
to visible matter in the form of} trilli 
gases and stars, about 90 perker, th 
cent of the cosmos consists of umber 
invisible “exotic” _ particles.}ie cor 
With the aid of this much dens-;nome 
er matter, it would be conceiv-torld. I 
able that even ten or twenty bigin o 
thousand million years wouldjylaine 
have sufficed for the origin oth cons 
the galaxies — if it hadn’t laterfithe H 
been discovered that the uni-cruci 
verse is interspersed with spa- 
cious bubble structures sur- 
rounding empty spaces, 0 l 
whose wall-like boundary sur- 
faces the stellar systems are ar- 
ranged. Dark matter does n0t fester 
sufficiently explain how they biden 
were formed, either. 


} 
tO arrive a ajed th 
aluation of i astou! 


“Lambda” Plays a 
Crucial Role ‘ture, 


The Bonn scientists prefer wj 
bank on the “energetic poten) i 
of lambda”, which they © p Mn ye; 
covered and which, ther i 
ings show, describes the co“ Hes 
influence on the ¢ fas.” 
course of expansion velocity Ay be 
and determines t 
expansion, which 
the field as the “H 
ber.” Itis named alter! A 
ican astronomer Edwin dP 
Hubble, who discover 
1929 thar stellar sy 
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Tive ap | ved through the universe in 
0 ; 
ion of a founding manner: the fur- 


‘away from the earth a ga- 


| l 
e for the! Ee l 
was, the faster it moved 


f the gal py WAS E 
1e which way from 1t. 
> as “cag, ie Hubble number is the pro- 
results |rionality factor between the 
7 ages of Jocity with which an object is 
re is ng wing away from an observer 
louds of he universe and its moment- 
Zalaxies |, distance from him. This ve- 
Potheses city is expressed in kilome- 
I cosmos per second per distance 
Matter’ hit, where one such unit 
addition als 3.3 million light years or 
form of} trillion kilometers. How- 
t 90 per-ler, the exact value of this 
sists ofamber is the subject of scien- 
varie controversy amongst as- 
ich dens-rnomers throughout the 
conceiv-torld. If it is assumed that the 
r twenty [igin of galaxies could not be 
s would|plained with Einstein’s lamb- 
origin ols conseant, the measurement 
in't laterifthe Hubble number would 


the i Priester explains. 


vith spa- 
res sur-fie Origin of Galaxies 
ces, On iscovered by Accident 
dary sur- 


tthe key to the origin of gal- 
s are ar- 


ks was found by Wolfgang 
does not fester, as he says, purely by 
ow they Krident, while he was studying 
spectrum of a newly discov- 
red quasar which he happened 
aM Preparing for a scholarly 
“tre. Light from the most 
refer "itant quasars has been on its 
Po hy for over 20 thousand mil- 
y F A M years before their spectra 
ee a analysed in the observa- 
fon ce ATED OIOS! ex- 
selocity fy) ' ihe quasars spectra not 
“a i.) betray the chemical com- 
aa in eoe the hot, dense gases 
sle 2 lyon g ihe the quasars, but 
at they provide hints 


ff 
ne AME fa y : 
; powe! tay he number and spatial ar- 


ered "A 8ement of the hydrogen 


sys 


2 Bat, * and galaxies along the 
the light takes to the earth. 


Using the spectra of remotely 
distant quasars, the structure of 
the cosmos can be fathomed. 
This makes them into a sensi- 
tive test for cosmological mod- 
els. The light radiated by a 
quasar moves through space at 
a constant velocity of about 
300,000 kilometers per second, 
only its wavelength changes. If 
it comes to earth from a quasar 
which is “speeding off” in space, 
the waves oscillate that much 
more slowly: light that was, for 
example, emitted in the ultra- 
violet range is now registered as 
a “colour line” in the red or in- 
frared range. This effect, which 
is generally referred to as the 
“red shift,” is a yardstick for 
measuring the distance of an 
object in space. 

Now, when the light of a quasar 
passes through a hydrogen 
cloud, the Lyman-Alpha Line 
from its spectrum is absorbed. 
Due to the fact that the hydro- 
gen clouds and galaxies are dif- 
fering distances apart, such ab- 
sorption lines occur corre- 
sponding to the red shifts and 
are distributed over the entire 
spectrum. For some quasars 
over 100 of these lines have 
been counted. The Bonn scien- 
tists, in co-operation with Pro- 
fessor Dierk-Ekkehard Lieb- 
scher of the Astrophysical Insti- 
tute in Potsdam, have thus far 
analysed 20 quasars with a total 
of 1260 such lines. Each of them 
displays typical patterns and in- 
tervals, thus providing informa- 
tion on the distribution of gal- 
axies and clouds located along 
the path of the visible radiation. 
In order to subject their model 
to a critical test, the cosmolo- 
gists are interested in finding 
out how many clusters of galax- 
ies and matter-deficient void 
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spaces the quasars’ light has 
passed through on its way to 
the Milky Way. They also ana- 
lysed the absorption lines as to 
whether they provided any 
clues on the origin of the 
bubble structures and how they 
are distributed in the remotest 
regions of the universe. A spa- 
cious, equally distributed bub- 
ble structure was the result if 
30 thousand million years were 
assumed to be the age of the 
universe, which testifies to the 
correctness of the “Bonn 
Model,” which states that the 
cosmos exists in a closed space. 
Its present radius of curvature 
is 36 thousand million light 
years. It is steadily increasing — 
in the remote future it will 
reach infinity. The particular 
feature of this model is a long 
phase of very slow expansion 
lasting five to ten thousand 
million years after the origin of 
matter. In this time, galaxies 
can form, and without exotic 
dark matter, at that. 


Cancer Research 


Why Are Tumours 
Malignant? 


(df). How does cancer spread 
through the body? A crucial 
prerequisite for the forma- 
tion of metastases has now 
been found. The spreading 
cancer cells bear “adhesive 
proteins” on their surface, 
which are also typical for 
completely normal immune 
cells. 


Cancer is an insidious illness. 
Even if a malignant tumour has 
been completely removed by 
means of an operation or radia- 
tion, metastases can occur in 
completely different places — 


UNIVERSITAS 4/1992 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


— << .° 


Digitized by Arya Samaj Foundation Chennai and eGangotri | 
308 ectrum 
ee E | 


often years later — and destroy 
vital organs. In order to prevent 
the lethal wandering of the can- 
cer cells which trigger this pro- 
cess, it first has to be found how 
they cause this to happen in the 
first place. 


How cancer cells spread over 
For vagabond cancer cells jump 
over hurdles which are insur- 
passable for most other cells: 
first, the cell separates itself 
from its neighbours in the tis- 
sue complex of the tumour and 
enters the blood stream or lym- 
phatic circulation. Here it suc- 
ceeds in escaping the attacks of 
the “health police,” the white 
corpuscles, and to leave the 
blood vessels undamaged. Fi- 
nally, it smuggles itself into an- 
other tissue complex, en- 
sconces itself there, and quickly 
begins to divide. 


The molecular ticket 

The ticket for this journey 
through the body is only car- 
ried by the metastasis-forming 
cancer cells on their surface — 
there are no free riders. 
This crucial “sticker” was dis- 
covered by scientists at the Ger- 
man Cancer-Research Centre 
(DKFZ) in Heidelberg and the 
Nuclear Research Centre in 
Karlsruhe (KfK). On the cell 
surfaces of tumours of the pan- 
creas in rats, the Heidelberg 
scientists under Dr. Margot 
Zoller found a protein which 
only occurs in metastasis-form- 
ing cells; in tumour variations 
which cannot form metastases, 
this surface protein is Missing. 
Surprisingly, Professor Peter 
Herrlich and his co-workers 
found in analysing its structure 
that this “metastasis protein” is 
no stranger: the protein resem- 
bles the CD-44 molecules in 
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the cell membranes of white 
corpuscles, which indeed have 
properties similar to the wan- 
dering cancer cells. They, too, 
travel through the body via the 
blood stream and lymphatic 
circulation and can leave them 
and penetrate into other tissue 
and organs. And CD-44 appar- 
ently helps them to do so: with 
the “adhesion molecule” the 
leucocytes stick to the epithe- 
lium cells lining the blood 
stream and lymphatic circula- 
tion. Their precise function is 
still unknown, however. 

The blueprints of the two pro- 
teins are in the same segment of 
the genetic material. In both 
cell types only differing sec- 
tions of the common gene are 
read. This is why both proteins 
are almost completely identical 
in structure and sequence of 
amino acids, and their function 
may possibly be the same, too. 
Due to this relationship the 
Heidelberg and Karlsruhe 
scientists call their discovery 
V-CD-44 — variant CD-44. 
After localizing V-CD-44 in 
the genetic material, the scien- 
tists in the German Cancer-Re- 
search Centre performed an 
elegant experiment to test its 
role in metastasis formation. 
They injected the gene into tu- 
mour cells of the rat which had 
hitherto been unable to form 
metastases. And sure enough, 
the cancer cells reacted to the 
genetic manipulation: they sep- 
arated, wandered to other parts 
of the body, and produced me- 
tastases there. The opposite ef- 
fect was obtaind by the scien- 
tists by treatment with an anti- 
body to V-CD-44, which at- 
taches itself to it. Tumour cells 
blocked in this way were unable 
to form metastases. 
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velopment Aid for the Sahel Zone 


„Not only in civil-war-torn Somalia are hunger and mis- 
mpant, in all of Africa more and more people have access 
and less food. All efforts of development policies seem 
an dry in the desert of bureaucracy; industrial or agrotech- 
jogical projects fail at the outset or at the latest when the 
streplacement parts for tractors are unavailable. But instead 


°S, These {Western know-how, the farmers in these countries need 


ne Prop- 
ering tu- 
can also 


yarian research is concerned 
nge their about 80 percent with prob- 
trast to fS affecting at most 20 per- 
e V-Cp- t of the global population. 
tit is primarily the non-in- 
‘strialized countries of the 
buthern Hemisphere, whose 
sion of ulation lives directly from 
ie molec.iiiculture, that urgently need 
to been pproved production methods. 
its pres-/##import of western technol- 
face was hy seeds, or advice usually 
slled and fds up on a dead-end street, 
wever, as it seldom takes the 
inditions of the steppes or 
gle nor the requirements of 
farmers into account. New 
sthods must be based on tra- 
ional ways of farming, im- 
wing them step by step. But 
order for the implements, 
t varieties, or cultivation 
complex tthods to really facilitate the 
tasizing (Mers? lives, it is necessary 
fighting “tall the given external in- 
ormulat- [#nces, from climatic condi- 
s to market prices, are 
n due consideration wher- 
possible, 

‘the first time, an attempt is 
ie Progress in West Africa 
[tain precise knowledge of 
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be em if complex conditions of 
ally, ® Pascale agriculture, so as to 
h are" | able to improve it later with 
r can be (iting effect. In arid Niger and 
aastas Senin, which has relatively 
jferat |” Precipitation, some 90 
ed. “tists from widely differing 


iactical help enabling them to develop on their own. 


fields have been working to- 
gether since 1985. The soil 
scientists, chemists, and psy- 
chologists have set themselves 
an ambitious goal: they intend 
to “work out an exemplary inte- 
grated plan for developing site- 
adapted efficient forms of 
small-scale farming systems,” 
which also spare the environ- 
ment and resources. The mam- 
moth project is directed by the 
Tropics Centre of the Universi- 
ty of Hohenheim. 

The farmers in Niger, which has 
little precipitation, primarily 
plant millet and peanuts, and 


Sahel’), Birkhauser, Basle, 1992. 


Test field fertilization techniques with mulched millet stalks. eo 
From: Leisinger, K. M.; Schmidt, H. (eds.), “Uberleben im Sahel” (‘Surviving in the 
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the intensive cultivation with- 
out corresponding fertilization 
increasingly depletes the soil. A 
promising way of increasing 
the nutrient and mineral con- 
tents of the fields is the working 
in of crop residues; studies 
have shown that above all 
phosphate requirements could 
be met by mulching under mil- 
let straw. And the Hohenheim 
scientists put other plants in a 
wind tunnel. It is planned to 
have the resistant species pro- 
tect the African fields from ero- 
sion at a later date. 

The farmers in Benin have other 
problems to worry about. In 
the humid climate of this region 
between the Niger and Volta 
Rivers, weeds also thrive very 
well. To combat them with as 
little environmental effects as 
possible, plant ecologists sug- 
gest alley cropping. This meth- 
od involves planting rapidly 
growing tropical tree and shrub 
species between the food 
plants. In the shade of these ad- 
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ditional plants, the weeds can- 
not grow, as they need lots of 
light. As a side effect, the green 
sunscreens enrich the soil with 
organic matter and nitrogen. 
Another natural instrument for 
increasing harvest yields is 
“managed fallow”: ina field cul- 
tural plants such as maize or 
manioc are cultivated alterna- 
tively with fallow plants such as 
nitrogen-enriching clovers. As 
in southern Benin two rainy 
seasons ensure two harvests 
per year, “rest periods” such as 
this are an obvious alternative 
there. 

All cultivation systems and 
plant species are tested in ex- 
perimental fields before they 
are used on the farms. During 
the entire vegetation Period, 
laboratory workers determine 
the nutrient and mineral con- 
tents of the soil samples, their 
humus supply, and water con- 
tent. Soil temperature, seepage, 
and water tension are further 
Parameters providing informa- 
tion on the complex effects of 
the cultivation methods. For 
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the goal is not increasing the 
next harvest, but also lasting 
improvement of the water bal- 
ance, soil climate, and nutrient 
supply. 

But the scientists are not only 
interested in soil samples and 
photosynthesis rates, they also 
study the price policies, which 
are often state-controlled in 
West Africa, and their interac- 
tions with agriculture. It is im- 
portant, for example, to know 
which products can expect 
stable prices. 

The attention of the agro-tech- 
nologists of the project is con- 
centrated on zebu cattle. They 
study the energy transforma- 
tion and working efficiency of 
the animals and in the process 
have developed an improved 
form of the conventional neck 
yoke for draught animals; by 
padding the harness their work 
performance can be markedly 
increased. Building the new im- 
plements — a simple weeding 
hoe drawn by donkeys and a 
“trailer” for the single-axle carts 
in use in the Sahel Zone are also 
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planned — is done in 
ation with local villa 
smiths. For one thing, the im. 
plements could in this way be 
made and repaired in the vile: The 
later, too, and furthermore, the f A ago 
pepe are then already familiar Peon 
with the innovation. Indeed, ac- 4 att 
ceptance by the populace is the ope. 
often neglected hurdle Over liny an 
which many well-meaning aidlices. B 
measures have stumbled, [poles 
Whether’ modern techniques{ iş, but 
are accepted by the farmers Pad 
often strongly depends on the! 
socio-cultural given conditions br the 
of a country. The structure of ns, the 
family and village are as much a{asation 
factor as climate and field see Bastin 
In the Sahel Zone, the innova-Wes at 
tion process is making particu-jixks, v 
larly slow progress. For the un: /alerna 
predictable adversities of na-fost to 
ture have taught people to take frg. It 
on a cautious, conservative atti-/sses, a 
tude. As a social securing ofthe! mo: 
elderly or the ill is completely vers. 

lacking, people cannotafford tofveral 
take any more risks. Socio-ec0" ar legi 
logical and psychological stud-fuction 
ies are thus just as importantfor J and 
development policy as cultivation d 
tion methods tried and proven iy adn 
in the laboratory and the experimen 
imental farm. The research oa he. Tt E 
ject “Site-adapted Agriculture fitresse 
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ory 
ime Was Not a Line of Defence Against 


Village ip, The Roman limes is celebrating a birthday: one hundred 
Ore, the bars agos archaeologists, historians, and members of the mili- 
familiar |yconvened to found the Reich Limes Commission to study 
eed, ac-f, most magnificent archacological monument in Central 
ze is the rope. The limes runs for over 500 km across Southwest Ger- 
e overlay and is even visible today in fields and woods in many 
ling aid|iges. By now it is known that the Roman monstrosity built 


d. 


hniques| 


on the 
iditionshr the Teutons and the Ro- 


sture of uns, the limes was definitely a 
much alasation, for this boundary, 
ld aang in part of wooden 
innova-wks and partly of stone 
particu-/ixks, went all the way from 
‘the un-/adernach on the Rhine al- 
of napost to the gates of Regens- 
to takelip. It included 60 large for- 
ive atti-¢sses, a multitude of outposts, 
gofthekd more than 900 lookout 
apletely jwers. 
ffordtofveral Roman emperors had 
cio-eco ftir legions toil over the con- 
al stud-juction of this boundary sys- 
tant for wand when the political sit- 
cultivation demanded it, the mili- 
proven ty administration in far-off 
eexpel’}me moved the boundary 
rch pro", It began with a series of 
iculture "esses on the upper Rhine 
h is 4 ‘the Danube. Emperor Do- 
arouse® “an then moved the bound- 
ningft! fyto the Neckar in 85 A.D., 
f Emperor Trajan (98-117) 
punued it by having the 
[nwald limes built: it was a 
2 of lookout towers and 
fl fortresses. Around the 
he of the 2nd century, the 
yas moved the Neckar- 
|. Wald limes about 30 kilo- 
Bayes East, to a line be- 
af tt bd eg pee ere on the Main 
idi 3 > east of Stuttgart. 
eginning of the 19th 
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[poles and walls was not a line of defence against the Teu- 
ns,but simply a line of demarcation between the Roman Em- 
farmerste and free ancient Germany. 


century, the Roman-Germanic 
Commission of the German 
Archaeological Institute, which 
has its seat in Frankfurt, reports 
in the commemorative book, 
“Der römische Limes in 
Deutschland” (‘The Roman 
Limes in Germany’ — Theiss 
Verlag, Stuttgart 1992), schol- 
arly study of the limes began in 
the German states. At that time, 
historical associations excavat- 
ed fortresses with much ideal- 
ism and published their discov- 
eries and findings. Limes fever 
had broken out in Germany. In 
the second half of the previous 
century, the German state gov- 
ernments then entered the 
limes-research scene, financing 
excavations and establishing 
limes commissions. At the 


time, the world-renowned an- 
cient historian and expert on 
the Romans, Theodor Momm- 
sen, complained that there were 


by then “as many limes litera- 
tures as participating states.” 
He therefore proposed charg- 
ing a national commission of 
experts with the scholarly 
study of the limes once and for 
all. In January, 1892, the Reich 
Diet in Berlin finally approved 
the necessary funds for a 
“Reich Limes Commission,” 
with Mommsen as its first 
chairman. In June of the same 
year, the new commission con- 
vened for the first time in Hei- 
delberg, where archaeologists, 
historians, local historians and 
retired officers gathered. Their 
goal was “the scholarly study of 
the limes,” the publication of 
results, and a report to the 
Reich Chancellor. 

But the chancellors of the Reich 
came and went — not always to 
the benefit of the Reich and the 
limes. Some 40 years after the 
founding of the Reich Limes 
Commission, its end seemed 
nigh: in Germany the National 
Socialists were in power, and 
they were more interested in 
the Teutons than in the monu- 
ments of the Romans. At that 
time field research came to a 
nearly complete standstill; 
there were less and less publica- 
tions on the limes, and finally 
they stopped completely. In 
1939, the final blow came: in 
October, the Minister for 
Science, Education, and Popu- 
lar Enlightenment dissolved the 


The path of the limes runs for over 500 kilometers right across Southern Germany. 


(Photo: Ullstein) 
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Commission, which had out- 
standing achievements to its 
credit. 

After World War II progress in 
limes studies was slow at first. 
The first excavations on a larger 
scale were performed by the 
Roman-Germanic Commis- 
sion and the Saalburg Museum 
in Bad Homburg. These excava- 
tions were funded by the Ger- 
man Research Foundation 
(DFG). In the sixties the ar- 
chaeologists made a particular 
study of the fortresses in the 
hinterland of the limes, and in 
the eighties the State Monu- 
ment Bureau of Baden-Würt- 
temberg began a systematic 
study of the Roman civilian 
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areas in agricultural use, the 
traces of walls, moats, and the 
Rhaetian Wall, which were 
clearly visible until a few dec- 
ades ago, have vanished, as 
have many fortress and look- 
outtower sites. Home builders 
and intensive agriculture have 
destroyed many Roman mon- 
uments along the limes for 
good. 

Limes studies have corrected 
several historic errors in the 
course of decades: today we 
know that the limes was not a 
line of defence such as Had- 
rian’s Wall between England 
and Scotland, but a line of de- 


marcation between the Roman `‘ 


Empire and the Germanic bar- 
sians. Its task was to control 
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Purposes, as many of its 
ments could not eye a 


n be S 4 
by the guardposts, and in sal 
tion the terrain in front - i 

t 


could not be reached by w 
ca 
ons for throwi : 
‘ Owing or shootin 
in many places, due to blind 
spots. Even the “Rhaetian 
Wall.” wh; 
ise NUR was once two me- 
ters high and was erected be. 
tween Lorch and Eining, near’ 
Regensburg, was only a “fake” 
it had no sentry walk from, 
which it could have been de- 
: j 
fended. Palisades and the stone! 
wall were merely an obstacle to! 
anyone approaching. They| 
made crossing the border more 
difficult, but they couldn’ 
prevent it. The Teutons finally! 
noticed this, too, and stormed) 
the putative bastion in several 
offensive waves in the 3rd cen- 


tury. 
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